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ABSTRACT 
I n Ind ia the taxonomy of t h e family Aphidi idae h a s r e c e i v e d 
v e r y l i t t l e a t t e n t i o n : Suhha Rao and Sharma (1958, •60 , 'SOa, ' 6 0 b ) , 
Narayanan et a l . ( i 9 6 0 , '62) , Subba Rao _et a l . (1963) , Sharma and 
Subba Rao (1958, '64) , Bat ra and Wadhi (1962) , Kundu et a l . (1965) 
and Dhanaadhikari and Ramaseshiah (1970) . L ikewise , l i t t l e i n f o r -
mat ions a r e a v a i l a b l e on t h e b io logy of the indigenous Aphid i ids 
i n s p i t e of the f a c t t h i s group keeps a good check on aphid p e s t s . 
The e f f i cacy of only a few p a r a s i t e s has been eva lua ted by Narayanan 
e t a l . (1958) , Shaima and Farooqi (1965) , Sethumadhavan and 
Dharmadhikari (1969) , Dhaimadhikari and Ramaseshiah (1970) and 
Shujauddin (1975» i n l i t t . ) . 
The p r e s e n t w r i t e r has taken up the s tudy of the taxonomy and 
b io logy of Ind ian Aphid i idae . An ex tens ive survey of t h i s group of 
p a r a s i t e s inc lud ing t h e i r e f f e c t i v e n e s s a g a i n s t t h e aphid p e s t s has 
been done in some d e t a i l s . The survey has been done i n s i x I n d i a n 
S ta tes ' . De lh i , Himachal P r a d e s h , Jammu and Kashmir, Madhya P r a d e s h , 
P u n j a b , Rajas than and U t t a r P radesh . 
The t h e s i s i s d iv ided in to two p a r t s . The p a r t I d e a l s with 
t h e taxonomy of the family Aphid i idae . The p a r t I I c o n t a i n s b i o l o g i -
c a l o b s e r v a t i o n s on Lys iph leb ia m l r z a i sp .n . , Binodoxys (Binodoxys) 
p a r a s i n e n s i s sp .n . and L i p o l e x i s g r a c i l i s P o e r s t e r . 
The family Aphidi idae i s r e p r e s e n t e d by t h i r t e e n genera 
(Ephedras Hal iday , Toxares V^estwood, Praon Ha l iday , Aphidius Nees, 
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Pauesla Quilis» Lysaphidus Smith, Lyslphlelpia S t a r / and Schlinger, 
Lysiphlebus Foers ter , Lipolexis Poers te r , P i a e r e t i e l l a S t a r / , 
Adialytus Foers ter , Trioxys Haliday and Binodoxys Mackauer) covering 
for tyf ive species. Of these two genera, one subgenus and nine 
species are new records from India and eighteen species are new to 
science. The study has "been made more useful by proposing separate 
key to genera and species . The new species a re accommodated e i ther 
by revis ing published key or by proposing new key to species . 
However, where key i s not proposed ef for ts has been made to makeup 
t h i s shortcoming by tabula t ing the diagnostic characters of the 
c losely a l l i e d species. Species already known are mentioned in the 
t ex t except Aphidius colemani Viereck, Adialytus arvicola ( S t a r ^ , 
A. sa l icaphis ( P i t c h ) , Lipolexis g r a c i l i s Foers ter and L. s c u t e l l a r i s 
Mackauer, which have been redescribed in grea te r d e t a i l . Apart from 
describing new species and recording already known species , the pro-
posed charac te rs , e . g . , generic characters in the subgenital p l a t e 
proposed by Alam (1956, *51a.) in the family Encyrtidae and Aphelinidae 
proved very useful in separatin,'; some of the c lose ly a l l i e d genera of 
Aphiidiidae. Besides, the shape of an t e r io r t e n t o r i a l p i t s , mesoscutal 
p i t , precoxal furrow, shape and an t e r io r process of quadrate p l a t e , 
tergag_g, and sterna^ „ ,^ , an t e r io r process of oblong p l a t e and apex 
of f i r s t valvulae have been used for the f i r s t time as r e l i a b l e new 
generic characters . Similar ly, some of the exis t ing characters v i z . , 
parapsidal furrow, chaetotaxy of mesoscutum, oce l l a r angles , point of 
curvature in the prongs of the subgenital p l a t e and the micro sculpture 
are found to be r e l i a b l e a t specific l eve l . 
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The second pa r t comprises three chapters . Chapter I deals 
with the biology of Lysiphlebia mirzai sp.n. including deta i led 
observations on the behaviour and hos t -pa ras i t e r e l a t i onsh ip . The 
longevity in the male of t h i s species i s higher than tha t of the 
female. The maximum longevity i s found a t 15 C + 1 and lO-QOfo R.H. 
with 10?j honey solut ion as food. The food has no significance 
o o 
effect on the longevity of p a r a s i t e s below 10 C + 1 and above 25 C j : 1 . 
The s i ze , colour and fecundity of the p a r a s i t e have considerable 
corre la t ionship with the stage of the p a r a s i t i z a t i o n of the hos t . 
Mating takes place immediately a f t e r aaergence. The male can detect 
the presence of female within the cocoon. The sex r a t i o i s found to 
be 65 (females): 3£ (males) and 6:& (females): 3 l (males) in the f i e ld 
and laboratory respect ive ly . Preoviposi t ion period i s 15-20 minutes. 
The female ov ipos i t s only in healthy hos t s . The f i r s t preference i s 
apterous adul t hos t . The a l a t e adu l t s are not a t a l l pa ras i t i zed . A 
deta i led account of the pre'imaginal stages including t h e i r behaviour 
has been made. The five l a rva l i n s t a r s a re confirmed by the appl ica-
t ion of Dyar's Law. A key for the iden t i f i ca t ion of di f ferent l a rva l 
i n s t a r s i s proposed for the f i r s t time. In t e re s t ing observations 
have been recorded on the significance of an t s in respect to host and 
p a r a s i t e pot)Ulation. The data on percentage of paras i t i sm extended 
over four years have been presented. The observations are also streng-
thened by photographs. Chapter I I includes the biology of Binodoxys 
(Binodoxys) paras inens is sp.n. In order to make the presenta t ion br ief 
only the ccaparat ive account i s given. The maximum longevity i s found 
a t 10 C + 1 and 70-80^ K.H. with 10^ honey solut ion as food. However, 
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•below 5 C + 1 and above 25 C + 1 the food has no s igni f icant effect 
on the longevity of the adu l t s . The sex r a t i o i s found to be 75 
(females) : 25 (males). The food i s an important factor in the 
ovulation since the fecundity i s found to be 262 and 519 per female 
without food and with food (.^0% honey solution) respec t ive ly . The 
adul t hos ts are not pa ras i t i zed a t a i l . The f i r s t preference i s 
t h i r d nymphal i n s t a r . The observations on diapausing cocoons a re 
given in d e t a i l . The role of Charips sp. and Lygocerus sp. as hyper-
p a r a s i t e s are also taken into considerat ion in evaluating the e f f i -
ciency of Binodoxys (Binodoxys) pa ras inens i s . The data of consecutive 
three years on percentage of paras i t i sm and hyperparasit ism are 
recorded. Chapter I I I deals with the seasonal p a r a s i t i z a t i o n of 
Aphis gossypii Glover by Lipolexis g r a c i l i s Poers te r and i t s hyper-
p a r a s i t e . Some observations on the normal and diapausing cocoons and 
the emergent holes are also included. 
The complete work presented in the thes i s i s i l l u s t r a t e d by 
246 f igures , 26 photographs, 19 t ab l e s and 13 graphs. 
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I - E O T I I 
( i ) 
G.^ K£[RAL ICTiLODUCTICH 
The Hymenbpterous p a r a s i t e s p l a y an important r o l e i n 
t h e B i o l o g i c a l Control of i n s e c t p e s t s . The p a r a s i t i c forms, 
except ing a few which des t roy "beneficial i n s e c t s a t t a c k 
Lep idop te ra , D ip t e r a , Co leop te ra , I feuroptera, Hemiptera and 
s eve ra l o t h e r Orders of I n s e c t s inc lud ing t h e Suborder Synphyta 
of the Order Hynenoptera. The e a r l i e s t r eco rd of p a r a s i t i c 
Hymenot)terp da t e s b?3ck to seventeenth cen tu ry . ' l l d r o v a n d i (196?) 
f i r s t recorded Apante les ^lo^neratus (L . ) fron P i e r i s h r a s s i c a e ( L . ) . 
I t i s the f i r s t p a r a s i t e introducefi in to t h e Un-'ted S t a t e s of 
America from England i n 1883, i n o rde r to comhat P i e r i s ' o ras s i cae , 
t h e r e . 
Linnaeus (l75B) through h i s hook e n t i t l e d "Systema Ifeturae" 
has ononed a new v i s t a fo r n a t u r a l i s t s i n t h e c l a s s i f i c a t i o n of 
a r J ' n a l s . Aphidi idae has a t t r a c t e d the a t t e n t i o n of the taxonomis ts 
onr ccn'-,idcrc?blo nunber of pape r s on t h i s group appeared during 
n i n e t e e n t h cen tu ry . Schrank (1802) , liees (1811 , ' 1 8 , ' 3 4 ) , Gi i r t i s 
( 1 " ? 5 ) , '.nli.day (1833 , ' 3 4 , ' 3 8 ) , Westwood (1840 ) , j ' o e r s t e r ( 1 8 6 2 ) , 
" a r i ; h r l l (18Q6, ' 9 7 , '99) and Ashmoad (1900) . The fa- i i ly g e t s 
inoe'.UG in tho o rescn t cen tu ry l ike-v / i se of i t s u t i l i t y i n t h e 
"Holog^'cal Control of ap ' i ids . 
« V^do :A/eetnan (195^) . 
( 1 0 
III I n f l a t h e taxonomy of the fa '^ i ly Aphidl ldae has 
r e c e i v e d ve ry l i t t l e a t t e n t i o n : iluicerji ( 1948) , i luker j i and 
C h a t t e r j l ( 1950 ) , SuToba l a o and Shaima (l95fl , ' 6 0 , ' 6 0 a , ' 60b) , 
i a rayanan e t a l . ( i 9 6 0 , ' 5 2 ) , Subba Rao ^ a l . ( 1963 ) , Shprria 
and SubJa Sao (1958, '64) , Ba t r a and 'wadhi (1962) , Kundu _et a l . 
(1965) and DharmadhUsari and Ramaseshiah (1970) . L ikewise , 
v e r y aea,";re inforcietionR a r e a v a i l a b l e on the b io logy of the 
indigen.ouu Aphidi ids i n s p i t e of the f a c t t h a t t h i s group keeps 
a good check on aphid p e s t s J Raja Rau ( 1954) , Subba Rao and 
Sharffia (1962) , and V/iackov;ski ( i 9 6 0 , '62) and the e f f icacy of 
on ly a f ev/ p a r a s i t e s has been eva lua ted : Narayanan _et aJ.. , (1958) , 
Sharma and J a r o o q i (1963) , Seth^unadhavan and •Oharmad^iJJcari (1969) , 
Dharmadhikarl and Ramaseshiah (1970) and Shujauddin (1975> i n l i t t . ) 
This mot ivated the p resen t w r i t e r to undertaice the s tudy of the 
Taxonomy and 3 io lo ;y of Ind ian Aphid i idae . An ex tens ive survey 
of t h i s gro J^.") of para .o i tes a.-id t h e i r e^ 'foctiveness a g a i n s t the 
aphid p e s t s has bee.i done In nnno d e t a i l o . The ijurvey work v/cs 
spread over s ix Indif:n otr^tesi 'Ooriri , M-imachal P r a d e s h , Jamnu & 
j^'^nmlr, Iladhya P radesh , P u n j r b , IL-^jasth-^n and U t t a r P radesh . The 
c o l l e c t e d p e s t s beloi..:Mi; to tr;c fr-r^iy Aohidae a r e a s f o l l o v s . -
A_'2_iii crf^ccivora ivoc^i. , A. fabfJ2 Scc) . , A. fabae Group, 
' .p 7-^ritioGr '':>nel'.n, A. ^osc;/':''^' ^ Glover, _V. g r o s s u l r r ^ a e G-ror.n, 
„• iiyZL'J, 'oyer , A_. po'-ii Dn J e e r , _\. ? ru x)rum "iorncr. A', verbasc1 
k'.'^rn-i , Xori • s^ >. , Acyrt'^o::'' ''fcn oi sn^i ( ' ^ r r i s ) , \c.\rrt''^ OG"' )>.on 
:••'•''•' Jir~S^l'JPS}r^^''Si cfjrj'uj. ( T . ) , _^ . '>:-l1c''i^/r_si ( i ^ a l t . ) , -"^rpci^./caudiu, 
:J'I. , _r ;v lcoi.'„i^ ; Ji". >^olc.'''o (^<.)> w' i'. to,> >. .0 xai s s o . , Ciiai tojhojnuj iso., 
(111) 
Chro^aphis co. , Uypdaohis cor iandri (Daa) , Il/storoneura se ta r l ae 
(Thomas.) , Ifyalopterus pruni Gooffroy, Lon/^iun^uis sac char i (Zehiit.) 
Lipaphi R orysinl ( k a l t . ) , ilacroGlphiam (Gito oiun) ^ . , .lacrosiphum sp, 
l lacroslphoniellp sanborni (G i l l e t t e ) , Jyzus pers icae ( Sulzer) , 
Per lphyl luo ? aescul i H.L.R. , Rhopaloslphim maidis F i t ch , 
R. nyaphoae (L.) , Shivaphis sp. , Sip ha (Run/^sia) maydi s (Pasy.) 
TuberolachnuG sp. and Uroleucon sp. 
The text i s divided into tvjo p a r t s . The par t I deals vjith 
taxonomy of the family Aphidiidae and pa r t I I contains hiolo,'jica.l 
observations on Lysiphletoia mirzai sp.n. , Binodoxys (Binodoxys) 
paras inensis sp.n. , and Lipolexis pyac i l i s I^oerster. 
The family Aphidiidae i s represented by th i r t een genera 
cover^nr^ foiXrtyfive species oT these eighteen species are new to 
science. Two -genera, one subgenus and nine species a re the f i r s t 
record from India . This study has been made more useful by 
prooonlng separate key to genera and species. In most of the cases 
key to Indian socc 'es only are proposed. The new species are 
accommodated e i the r "oj rev is ing oubLisI.ed Key or by proposing now 
key to species, '.lo^av^x, ^h^re icey i s not proposed ef Corts has 
bee-'i m^de to malce-up t h i s s lort-ct^iln; oy tabulnt ing the diagnostic 
c'lciracters oT Uie closely a l l i e d species. Species already knovm 
are icnti.oaid "^ii the text exceut Ao'iiidlus colemani Viereck, 
Adialytus r.rv\cola (Star^) , A. callcao' i ls (.''itch) , Lipolexis 
grpcilT s 'oersfcer ejid L. scut j l l ' ^ r i s .rckruer, which have been 
redescr l Jed 1-. ':ronter d e t a i l . Aoart from oescr loin- new spec' ' is 
(xv) 
PiuO xecord'n"-, 'a.lrori''y kno^.-i sjpoclas, the prooo'jad characters 
or di. f'!erent taza have nloo boon evaluated, a.,;.* p^oneric 
charaot3"*"3 in tlie suof;;enltal pln-te proposed "b^  •Ham (195'^, '57a) 
1x1 the ffiaily 3ncyrtidae and Aphellnldae proved very useful in 
DeparatTn;:; soTie of the c losely a l l i e d genera of Aphidiidae. 
3^esides, the shaoe of an t e r io r t e n t o r i a l n i t s , "leGoscutal o i t , 
precoxal furrow, shape and an t e r i o r process of quadrate p l a t e , 
tergag_Q and sterna^ . j , an t e r io r process of oolong p la t e , anex 
of f i r s t valvulrc and colorat ion of luaaios have "been uued for 
the f i r s t titae as r e l i a b l e nev/ generic characters . Si 'ni larly 
some used characters of parapsidal furrow, chaetotaxy of meso-
scutum, oce l l a r angle, posi t ion of curvature in the prongs of 
the suhgenital p l a t e and micro sculpture are proposed as r e l i a b l e 
a t specif ic l eve l . All the species prese.ited in t h i s work are 
i l l u s t r a t e d by two hundred and nineteen f i^^rec . 
'^he second pa r t comr i se s t ' lree chapters. Cliaoter f i r s t 
deals \;it"i the biolo y^ of Lyslphlebia "r i rzai , including deta i led 
obsur^/''tlona on the behaviour f^ n" los t -naras i te r e l a t ioxishlp. 
'^he f"'va I n r v l i.intnro In the grouo r r e confirried by the aopl i -
C'^  L'.on o L •')yr'r's lav.. A detaileci r'ccour.t oC p re - i i ag ina l stages 
"long V. Hh t ' -elr oc'v^v lour—Tet'd^:!-, re.i n'rp o'^ 'on and loco'iotlon 
i s i l so g'veii. A ^cjy for the i d e n t i r i c a t loii of di f ferent l a rva l 
i n s t a r s li: n'ojojed for tne Cirst t i le. l i i t e res t lng observations 
on the "at-pp li i-")arT.;i te r >lntion ;h.-'p ere also provided. The 
(lata on nerceat'^-^o o" jar- ' . i l t l sa cztended over -Ci u-? ;:/cnT^ 'r.cvQ 
been nrese^ited. '^h'l o^QuQjTvit'ouc r r e also strengthened by di-rect 
x)ho to graphs, wherever, lb v/as necessary. 
(v) 
Ghn.pt3r I I l/iclude3 the b-ioiojj of "Qinoaox./G ( 31rxdor..^ '^;q) 
paras lnengis . In order to -aako the preseAitation hriux only 
cnrnparative accnupt i s /jTven. O'bser\''8tlon3 on diapausing cocoons 
a r e given in de ta i l since the peculiar cocoons a re nev to t h i s 
group. The ro le of h /pe rpa ra j i t e s Charips sp. and Lygocerus s p . , 
a re also taken into considerat ion in evaluating the eff iciency 
of t h i s pa ra s i t e . The data on percentage of paras i t ism and hj-oer-
p a r a s i t i s n are presented. 
Chapter I I I deals with the seasonal p a r a s i t i z a t i o n by 
Lipolexis g r a c i l i s and i t s hyperparas i ts . The observations on 
the nomal and diapausing cocoons are also included. The data 
of t ' lree consecutive years are presented. 
The present worlc i s an introduct ion to the Taxoaony and 
Biology of Indian Aphidiidao. This 'nay be of sone signif icance 
for coTipiling fauna of Indian Aphidiidae. Alara (195l» ' 53) > 
iliegel (194-0), .lichards (1956) and jady (1968, '74) have been 
follovjed in deter'aining the na^es of the various p a r t s of the 
bo 'y including wing venation and a ic rosculp ture . Ilaerz and Paul 
(1950) has been followed on the colorat ion of raunnies. The 
connlcto \<orL xi: i l l u s t r a t e d by two hundred for tycix f igures , 
twentjs''x jhoto :rfinhs, nL-ietcon tab les and th i r t een ;raphs. 
Tyoec pcd other n r t e r i a l presented in the thei^io has been 
deoos^'tec^ iii .^h •; Zoology auseuri, A.li ;;irh ilu';li-a Univers i ty , 
Ali :arh, India . 
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GoIIoc'cion anu rearlnc: 
The collection of host insects were nade fron August 
to April. However, from high altitude areas such as .linachal 
Pradesh, xhslir-'.ir State and "ainital (Uttar Pradesh) oolloc-
tions were nado during April to October. 
Sr.all twigs of host plants infested with aphid colonics 
were brougl:t to the laboratory and their cut ends placed in 
water to prevent the quid: \;ithcring of leaves. During collec-
tion ovd^' care v;as tal:en to avoid nixing up of different 
host species. As soon as bhe parasitized apliids uurmified, 
they wore separated in different tubes covered with n^islin 
cloth. A slip was fir.ed to each tube indicating serial nuabcr, 
host, date and place of collection. l/Iiore, irjmediate labora^^oiy 
facilities were not available the aphids colonics v;ith leaves 
were ::ept in plastic tubes of (G" X 2") and "J: uir open ends were 
covered v/ith a fine muslin cloth hold v;ith a rubber band. 
Tliesc tubes proved to be vciy useful due to their transparent 
\;al'Js w iic": \;cro also resistant to external pressLiros. 
Soi.c : vd r.ificd apMds wore preserved in ary forr in 
cur 13 vif.ls (2" X 1/2") for possible revision of aphid idonti-
1 ic; tion aiid for tlic co! craulon of the Lrjaj.ifiou a^'.ids. fho 
col-orcticn :.nci i.,odG oi" pupation oJten cnablcc at lea:;t rcr.Qric 
ldo:i"i;iriGatlcu oJ the prinary parasites. 3ir.ilarl> , sor.e 
healthy aphids \:QI'Q preserved in 80;^ alcohol for the proper 
Identification of host species. 
The tubes ifere oxanined daily in the i.iorning for the 
enorGGd parasites. After enorgoiice the parasites were trans-
ferred to separate tubes. The empty tube of the sane size 
xras put in end to end position over "Che open end of tube con-
taining parasites, 'fhe tube with parasites was previously 
wrapped with blaci: paper. The parasites move to bho enpty 
tube. later on, the parasites ;^ero hilled by the vapour of 
chloroforn. The dead parasites wore collected by neans of a 
brush I:opt i;et with VC)J alcohol. 
Preserva_tlon: 
The energed paras i tes alonr witli t l ic i r I^pcrparas i tes 
-jcro '^rosurved in SOf^ alcohol in glass v i a l s (2" x 1/2") . 
UcuiL'lly in alcohol coloui- fade, therefore , sone speciiLeiis \;ere 
; Iso . ovn'jed on cards . In nahing card i:;oraits sua l l i sob i l a -
t o r a l t r i ang les were nado froti b r i s t o l board paper. The UDC:: 
of 'CAii t r i an ' i l c was scratched \ilth a f ine needle to make i t 
rough, h L!M<J SLiear of s y ^. o t ic g^c. \;as :;r:io a t the t i p . The 
spcci: on \iz-j, g l^v.cd to the snc: r hi r ight side of i tu thora:: and 
the antcn-iac, './i-,,L ana ab'.orion i/cve arranged in ohoir proper 
r o s i t i c n . 
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i\ie JoLl oul^i^, toe iv'sv.ki \i:.z ucua 2o^ OIIL propcrc^tion 
of porna.icnt s l idos oJ ii bortt>nt corxponcnts to C2i;.blc t ' l c i r 
d e t a i l Gtvidy. Tho en t i re spccir.cii was given cauctic coiicli 
by i;ar: in(; i t in lO J^ i..O'I. Later on, i t \;aG trken tlirou^^h 
ascending c^'ades of alcohol a f te r properly uacliing in d i s -
t i l l e d i ;ator. This was followed "oy clearing the Daoerial 
in clove o i l to be u l t iua te ly :io"unted on s l ide in Ganada-
balsua. 
The diagrams of required s t ruc tures wore made witli 
the help of canera lucida (ilrna, Ja-oan) and neasureiionts of 
whole insects as well as d i f ferent parts wore taken with the 
help of ocular-niicronetcr (Hila'oucter, Gernany) and stage 
nicronieter s l i d e . 
FAillLY />P'IIDIIDA3 ^l i l ia iY 
INTRODUCTIOIT 
Linnaeus (1758) i n "Systema Naturae" inc luded Ichneucion 
aphidum L. , a s a member of the Order Hyiaenoptera. Schrank (1802) 
e r ec t ed a genus Incubus with Ichneumon aphidum L. , a s type spec i e s . 
Nees (1811) d iv ided Ichneumones genera in to two subd iv i s i ons 
Ichneuraones genuin i and Ichneumones a d s c i t i . L a t e r , he (1818) 
erected the genus Aphidius under sub-division Ichneumones a d s c i t i 
v/ith Bra con p ic ipes Nees, as type species. 
Haliday (1833) in his work en t i t l ed "An Essay on the 
Class i f ica t ion of the P r a s i t i c Ilyuenoptora of Britain which corres-
pond with the IchneiJmones minuti of Linnaeus" made the f i r s t 
s ignif icant effort on the taxonomy of the family Aphidiidae. He 
ranked Ichneumones a d s c i t i I^ees as a subfamily of the family 
Ichneiimonos and s p l i t i t into four Tribes^ ( i ) Aphidini 
( i i ) Sigalphini ( i i i ) Braconini and ( iv) Agathenses with the 
so l i t a ry genus Aphidius Nees as a member of the Tribe Aphidini 
Haliday. He retaj.ned the genus Aphidius as val id and suooressed 
the genus Incubus Schranlc and lybrizon ii'allen in i t ' s favottr. 
Fur ther , he ap l i t the genus Aphidius into six siibgenera, v i z . , 
Aphidius, ;^^hodru3> I'lonoctonus, Praon, Trionyx and Trio,x;y8. I^ 
a l l , Halifiry (1333> '34) recorded fo-rtyfour species under the 
genus Aphidius. 
Wesraael (1835) has re ta ined the family Ichneumonidae as 
va l id and subdivided i t into two subfamilies I chneumo nides for 
having; two recurrent nerves and Braconides for having only one 
recurrent nerve. This observation i s nothing nev/ from what 
Nees (1811) has made ca l l ing I chneumones p:enuini and I chneumones 
a d s c i t i , respec t ive ly . However, Wesmael's work seems to bo more 
elaborate in the sense tha t he has further subdivided the sub-
family Bra CO nides into two groups: (A) Sndodontes for having the 
tee th of the mandibles directed inwardly. The mandibles meeting 
together v/hen shut; (B) Exodontes for having the tooth of the 
mandibles directed outwards, the mandibles, when closed, not 
touching each other . The f i r s t group i s fur ther subdivided into 
four subgroups: (1) Polymorphi, (2) Cryptogastr i , (3) Areolar i i 
and (4) Cyclestomi, v;hile the second appears to be represented by 
a so l i t a ry group. 
•^Stenhens (1835) on the bas i s of the maxil lary palp jo in t s 
has s p l i t up the family I chneumo nide s into four subfamilies. 
1. I chneumo ni da e, 2. Braconidae (maxillary palp 5 j o i n t e d ) , 
3 . Alysiidae (naxi l la i 'y palp 6 jointed) and 4. Aphidiidae (maxi-
l l a r y onlp 4 jo in ted) . 
Ur'lidny (1B38) tol-cing into account the nature of the 
con-ncction betW3en the 2 and 3 dorsal segments of the abdomen, 
and the outer disco idal ce l l of the fore wings has divided the 
^ Yidc './ostwood (1B40, p . 152). 
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family Ichneu^iaonidae into 5 farailiess 1. 3vaniidae> 
2. Ichneumonidae, 3 . A,n:riotynidae» 4. Braconidae and b. Aphidiidae. 
Fur ther , the separation of Aphidiidae froni Braconidae has been 
"based on the f lex ib le nature of the connection between the 2 and 
3 dorsal se/3nients of the abdomen. 
Westwood (1840) divided the fani ly I chneumo n i da e into 
two subfamilies, v i z . , Ichneumonides and Braconides. fu r the r , 
he proposed six divis ions under the subfamily Braconides V/estw. , 
with the divis ion J l e x i l i v e n t r e s VJestw. , covering-; the family 
Aphidiadae Stephens and family Aphidiidae Haliday. 
Foerster (1862) in h i s "Synopsis der Familien und G-attungen 
der Braconen" has used the v;ord Aphidioidae for t h i s family and 
added seven new genera to i t : Acl i tus , Adialytus, Coelonotus, 
Diaeretus, Lipolexis , Lysiphlebus and P a r a l i p s i s . 
Marshall (1896, '97) in "Braconides in Andre's species des 
Hymenoptere's d' Durope et d* Algerie" ranked Aphidiidae as a 
Tribe under Section j^ lex i l ivent res Westw. , and added a new genus 
D./scritus. 
Aslviead (1900) prooosed .t'rota.ihidius as a new generic name 
for tile genus Coelonotus Foers ter . Later , he (1901) put Aohidiids 
under the subfamily Aphidiinae of the >.mily Braconidae, c lear ly 
meaning thereby tha t the s ta tus of the faraily has been refused to 
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the fanily Aphldiidae. Ji'urther, he on the bas i s of hind wings, 
s p l i t the subfanily i^ili.diJ-iSe Into two TribesJ Aphidiini 
^'Pliday and gr iox in i Ashncatf. The fomer v/as characterized for 
having a d i s t i nc t basal nervure and coT^plete median c e l l . 
Subseq^uently, t h i s proposal was re jected by Gahan (1911) as he 
thinks tha t the characters of basal nervure and the median ce l l 
a re not cons is tent ly applicable in Aphidius lfees» Diaeretus 
i'^oerster, LIonoctonus I 'oerster , Lysiphlebus j ' oe rs te r and Trioxys 
Ilaliday. 
G-ahan (1910, et seq.) r e ta in ing Aphidiinae as a subfataily 
under the fanl ly Braconidae; he (1911) proposed a key for ten 
genera of Aphidiinae and also suppressed the genus Ijlassus 
Wesmael as synonj/m of the genus >Jphedrus Ilaliday and Coeloiio.tus 
I?oerster, Adinlytus x'ocrster, Lipo l ex i s Foers te r , and Hi sap hid lug 
[Eloadajii as synon^Tn of the genus Diaeretus ^oers te r . 
Schmiedcknccht (1950) presented a b r ie f diagnosis of the 
La"ii?.y Aji'ii_diid_"_e \.'it>. a key to seven genera recorded from iiorth 
and .it" die iii'^C'^o. 
ya'liij (1931) accented family s ta tus of Aphidiidae. lie 
subc^'vider' i t Mito two subfamilies ( i ) G-;/iiocryptinae and ( i i ) 
ky:'±c\i\.rj>._e. Th- former bo'^ii,: characterized by having invagiiiated 
ov'i^onltor -^A^ th J I n t t o r by d i s t i n c t ovipos i tor . He (1929, ' 5 1 , 
•34) adocd two ne\; /pncra Grjiipcrjr)tvis, and ppuesia, and twenty-
seven ncv/ twccr:ic. from bout}'ern iiid Central Uurope. Later on. 
b -
hu (1940) pcldec' t h r e e f o s s i l genera Ilolocnoaius? 0,1 i_goaphidi.us 
and i 'rotephedruG n,iid ci^jliteen opecies fron France . 
Jnlt,^ (1944) in !rr Q \:oTk e n t i t l e d "The Ap'^idiir^.e of Korth 
Amor"ica" has not accep ted the farritly s t a t u s of Aphid i tdae . He 
has proposed t h r e e new subgenera: Acanthocpudus? Lysaphidus and 
Xeiiojstimus and plpced P r o t a p h i d i u s and Lys lphlohus a s subgenera 
or the genus Aphidius . 
Kloet and Hlncks (1945) i n the check l i s t of B r i t i s h 
i n s e c t s p repared by t h e n , the f e n i l y stp,tus has been given to 
Aphidi idae and e igh tyn ine spec ie s under t e n genera of t h e family 
have been recorded . 
S te l fox ( 1947) accepted f r n i l y s t a t u s for Aphidi idae ana 
r e p r o d u c e d ' l a r s h a l l (1899) key for gene r i c d i a g n o s i s . He recordec' 
seven spec ies under t h e genus Toxares and Sphedrus from I r e l a n d 
which Tdelude t n r e e new s p e c i e s . 
a r^ngcr (1949) i n h i s monumental work "Braconides de 
Lladagnocpr" pu t A-nbidiids i n the subfamily Aphidi inao under sec-
t i o n y i o x i l i v e n t r e s 'Jentw. , of t h e family Braconidae . He recorded 
two :;oncrr fro'i ."•f-^'-vscr^T with a key fo r t h e i r i d e n t i f i c a t i o n 
hav 'n ; one DIJCC^'CD in each. 
"'h ) \orK of Untv.m'oo (r^':59, cl ben.; \ ,a tanabe and ""akada 
(1964, jrt 3_eii.); : r s u n r t c u (1947, ' 5 1 , '60) and Y^asumatcu _et a l . 
J iOGSl i 
- 9 -
( 104 j) c ra r ted reacwed I n t o r o s t i n "t-"'e taxonc 1/ of o^'arjaneec 
LZ-'i^JJ---^- '^ 3i"^ "^-da (1965, et seq» >) accepted f a a i l y s t a t u a of 
A:)hidlidae. In a , l l , he has recorded f i f t y s i x s p e c i e s , rinrood 
ov°r sovonteen ^on-^m , out of w"''ic^i one "^enuc A'^or.octonus and 
t h t r t y s i x L p^'ic^ ' JCJ r r e new to \pMd-i idae mC el{;ht j^cnerp. and 
tv/ontyt\/o opecies a r e new recordo frori Japan, l^ecent ly , ^\aicpda 
rnd Shi'^a (19Y4) r>cce"Dted llacknuer (196I) view of s p l i t t i n { j 
' : " ''^ i^ -^Q into c o n c t i t u e n t suhfr l i l i e s and t r i l joo "oj p .saisning 
•!. t j r 1 :;r " ' ' t e ooc'it''oj'. to the jenua A c l i t u s ootv/een +ho t r i h e 
An ^idini and trib-^ Trio.xini of t h e stibf^'iTly Aphid i inae . 
Jiueseheck ^ fj^. (1951) orepared a catalo^^uo e n t i t l e d 
"''iyinenoptera of America l o r t h of ulexico" keepin-^ ei,";htyfour 
spec ies vxnder s ix [^^enerp o? the subfanii y A.or.'' di i / i r e. lit t he 
f ^ r s t sunolenent (1958) t^ ay recnrr 'e ' l '^ddit ' 'onal inforn-^tioii on 
t ' ' c : . tyfour s-oecics under Tivo genera v-it^ a d c ' t i c n of t h r e e 
STiec^en new to f'^'i'; r e g i o n . I n t e r on, i n the second supple^ient 
(1907) t .ey adopted Llackauer ( 1 9 ' 0 , ' S i , '52c) and S ta ry (19S0) 
"enjr-ic c"^  p s s i f i c n t ' o n rnd provided nddi tTonr l "'n Jor i i^ t ion on 
cl iv v^  f^  •.. 3r" '^ nd f ' i r t y c e v e n a)oc"es v;ith four j jnor?' a i^d tv.'^]"e 
o n j c ' e s "-ew to t'^'^'s r e g i o n . 
' r r ^ ; . . r n _ e t r_l. ( i960) i n t'''e"'"r work c i . t - i t led , " A c r t p -
lo ;ue to V e ..lov-r. r j e o i e s of t h e vjorld belonging to the subf^ l i l y 
^ V'idji r ^" '•'"'e T ('j oc 1-rehjacive cr ip'^'lnfiua of s c x t e r e d 
l ^ t e r n t u r e oa t- . is u n c r t r n t f e n i l y oT the oarasi t" 'C ;rrieno >t >rpi. 
I ! "• oo]i'<tei; c'"""^i'^'" :i ,'o~* t\ c -"vindrod ^rd fo r tyseven v^'^^d co-^ f^ ""'-!S 
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aprsad over twelve genera and seven sub^jonera. Subsequently, 
they (1962) in the rev is ion of t h i s catalogue have recorded one 
hundred ".nd ninetyseven species spread over twentythree genera 
(excluding the genus Aphidius) and. njne subgenera. 
ilackauer (I96l) proposed phylogenetic c l a s s i f i c a t i o n of 
the fa':ily Apnidiidae which he divided mainly on the bas i s of 
win,';; venation into four subfamiliesJ jhjhedrinae llackauer, r r a i n a e 
i.iackauer, Acl i t inae Llackauer and Aphidiinae [laliday. The sub-
families Ephedrinae and Prainae on the one hand and the sub-
families Acl i t inae and Aphidiinae on the o ther , have been considered 
monophyletic in or ig in for having - the fore wing in the former 
with \/ell defined brnchial ce l l and separate discoidal and cubi ta l 
c e l l s ; and the l a t t e r being without brachia l c e l l and confluent 
discoidal and cubi ta l c e l l s . The "SphedrJnae has been further sepa-
rated fron the Prainae for having ( i ) ji'ore wing with three cubj ta l 
c e l l s and closed r ad i a l c e l l . The genera Sphodrus Haliday, 
Lysephedrus Stary, Protephedrus Quzlis and Toxares Westwood have 
been placed in the subfamily Eohedrinae and the genera Areopraon 
arclrcnucjr, I'raon Haliday and Syscr i tu lus Ilincks have been placed 
unc'ur the subfamily Prs inae . The Acl i t inae has been separated from 
the Aphidiinae for havin ; fore w-ng with almost complete r a c i a l 
c e l l , anteniiae monoliform, propodeun t ransverse and smooth, pe t io l e 
short anr'' quadrate and body w^th Ion'; erect se tae . The f^ jenera 
01igoa')^idius ,)uil is and J^.clitur. Joe r s t e r were put under t h i s sub-
fajriily, "^ hc Aphidiinae has bes-i d-'v '^de '^ into two tr"iben A-Thidi^ n\ 
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"p.lidai', aiLd "Prioxii-l Ashoiead, on the basis of the"plat tenr6nii ig" 
and "Isnf^gestrockt'* shaps of second va lv i fe r . Tho t r i b e Aphidiini 
has been further s p l i t up into four subtr ibes: ( i) Subtribe: 
Para l ips ina IJaokauer, for t h e fjenua P a r a l i p s i s ii'^oerster; ( i i ) Sub-
t r i b e : Lysiphlebina Mackauer for Adialytus r 'oers ter , Lysiphlebus 
Poers te r , and Platycyphus Ilackauer; ( i i i ) Subtribe: Aphidiina 
Haliday to accon'odate Aphidius Wees, Diaere teUus Stary, 
Diaero t ie l la Stary, '^aphidius IJackauer, Lysa-nhidus Smith and 
Tanytricho-phorus IJackauer; ( iv) Suotribe: Protaiahidiinp dackauer 
to acconnodate Calaphidius llsckauer, Diaeretus Poers te r , Ilotaphid-iu! 
Stary and Sodlag, Pauesia Qui l i s , Protaphidius Ashmead, 
Protacanthoides Ivlackauer and Xenostipri't^s Smith. The Tribe 
Trioxini has been s p l i t up into two subtr ibes: ( i ) Subtribe: 
Ilonoctonia, Ilacka^uer for Ilarkeria Caxieron and IIonoctonus Poers ter ; 
( i i ) Subtribe Trioxina. to acco^oiaodate A.cs.nthocrudus Siiith, 
BinoCoz./G /ackauer, Lipolexis Poers te r , Paleoxys .lackauer and 
'^r-'o;..vs /a] iday. However, llackauer (1968) considers I't as a 
n a t t e r of co/.venicac3 r a the r than on sound phylogenctic reasons 
to /T'V? ir^'lj s ta tus to Aohidii dae. Pur ther , he sup^^ressed the 
subfa i ' ly ^cIj.tijiao n.nr^ accorded to i t the raisk of Tr ibe-Acl i t in i 
unr''or ^M .i juo •" n l y '-. ^'lid-i iiLae. In t h i s v/ork he has recorded 
t "'rtytViO -^jiur-^, t :n nub;;; :;^.cr'•, tv/o 'hundred and ninetyseven 
!:p.^c"a anr scvari subuTJclfjj. 
J t - r , (l*"'^'') or 3:,out r " koj to tho kno\/n genera a.nd sub-
-:cncra n • ^ - \.orr f ^nr r-vT :c-d the genera— Jpjiedrus, r r r a l i p s i s , 
Pro ta' l^icnuo ant To:>"'res. J^ t ' r y (i960) prooosed '.ho gonura 
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T)i>eretellua 'ino Olpere t ie l la and accorded generic s t a tus to the 
oulo^eneru. - LyoPphldus Smith, Hetaphidius S t a r / cc Sedlag and 
Xcnosti,qiai]s Sn-itii. He 3ux>reosed the genus G-ynocr.yptus Quilis as 
synonyn of the genus Lioolexis j 'oers ter and Pauesln '^uilis a,s 
synonym of the genus Para-phidius S ta r / . He recorded twentytwo 
genera seven subgenera and presented a key to then. S ta r / (1965) 
recorded f i f tyfour species spread over twelve genera including 
two .new species from U.S.S.H. Later , he (1966) presented a 
reviev/ of C zecho Slovakian Aphidiidae v/hich includes record of 
one hundred and two species spread over nineteen genera and nine 
subgenera with a key for t h e i r i den t i f i ca t ion . Concurrently, he 
(1966a) recorded fortynine species spread over t h i r t e e n genera 
from I t a l y and added s ix nev/ species to the genus Pauesia . Sta.r/ 
(1970) recognized t h i r t y genera and four subgenera from the world 
and also presented a key for them. Subsequently, he (1972a, •74a) 
added two new genera - Pseudephedrus and Psoudacl i tus from Cuba 
and Central \ s i a , respec t ive ly . Recently, S t a r / ( 1973a) recorded 
twelve foss i l genera and twentyfive species including? the descrip-
t inn 0 ' Cive new :;;onora._ Archlpraon, Paraeaphidius, 
Pronoaoct"t^'^'q» tl^oA9-'!Jill^SJtl^JL^ a-^ cl Pscudaohidius. S t a r / and 
Schillnger ( 1C-7) hp j recorded sixtytwo species from I'^ ar ]ast ^s^a, 
re t ) resont 'a ; eighteen g-'xier"' of which 4rchaphidius, Bioxys and 
Lysiphl :Qig. " 0 the i^ubgenus i''J snicaujus and fourteen species are 
new to ocicnf;'. o t a r / rn'-'' C-rver (1971) added the genus Parepheuxus 
from Austr-allr. J t - r / rnd I r r tea (1972) recorded four species 3nd 
l a t e r (19/4) •• "it'cd th-j g. AK; '//'.nhnrtetiia from Anj^ola. l iec-nt ly , 
J t a r ^ Qj^ P1, ( 1'^75) recoroo'i f i f ty s jecios spread over twelve genera 
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from ^TPiicii of which lAae species are new record and the genus 
iernaudierea Is rtn addi t ion to the faiiily". In a l l , he added 
twenty genera ( including five f o s s i l genera) and seventyfive 
species to the fa-riily Ap'-iidiidae. 
The present wr i te r u-nholds the view of Haliday (1838) for 
giving family s ta tus to Aphidiidae. As regards fur ther s p l i t t i n g 
of the family into subfani l ies and t r i b e s the wr i te r agrees with 
Stary (1974) tha t Ilackauer's system of dividing the family 
Aphidiidae resu l ted more in appearance of new names than in i l l u s -
t r a t i ng the evolutionary trends and grouoing of the Aphidiids. 
Furthermore, the very pecul ia r genera Pseudophedrus Stary, 
Vanhartenia Stary et har ten , Ranaudierea Stary, Parephedrus Stary 
et Carver, Pseudacl i tus 3ta.ry described since 1968 were not 
included in t h i s "natural system" and they undoubtedly would rep-
resent new subfamilies, t r i b e s or subt r ibes , respec t ive ly . "Thus, 
we have found i t much preferable jus t to divide the Aohidiid 
pa rps i t e s into several groups v;it'iout naming them, as wo did in 
our book T^ublishod in 1970. 
i,it>,io work has been done on Indian Aphidiidae, so far 
twent/two nnec-ios grouped under ten genera have been recorded from 
India, (auboa knc and Sharma, 1958, ' 60 , '60a, '60b; Subba Hao 
_et aJ . , 1^C5; dh-r<!P "nd 3ubba lipo, 1958, '54; Batra and ..adhi, 
r}62; i.uadu Qt aj.. , 1965; '-)haana('h-ikari and iamaseshiah, 1^70 and 
Shujauddui, 1<^73). '''m'i: \/ork amounts to v de ta i led study of eleven 
gener'-i "txd t l i l r t /n ine spocico o'" tae fr-r ' ly Aphidiidae including 
eighteeii new r.o ^c'' ;3. Two gon-r", one subgj..uc, rjid niri>> upocijs 
pre iiow records ["ro a Tnri'^. 
- 14 -
iCey to Ind ian genera of Aoliidiidae? "bn-oed on fena les i 
1. Hs + L ^;resent; 1 .. nr.d 1 Ji Goparated 2 
_ lio + :i absen t ; 1 LI and 1 K conf luent 4 
2. Ir-m and 2r-in p r e s e n t 3 
_ 1r -a and 2r-m absen t Praon l ia l iday 
3 . AnteniiP.e 11 se^aented; l a b i a l palp two se /^en ted ; abdonen 
l a n c e o l a t e ; an te r l ' o r narf^in oi ±eTgac_j i-vithout any p r o -
ces s ; subgen i t a l p l a t e lon^^er than wide; a n t e r i o r •'r.ar{';in 
of quadra te p l a t e ( n i n t h torgimi) v/ith two p a i r s of long 
procei-s; t h i r d v a l v u l a e s t r a i g h t o r s l i g h t l y curved up-
\.ord, r 3^>: rounded or t i rmca ted i^iohcdrus l i a l iday 
_ Anterwiae 16-19 se,?aented; l a b i a l oa.lp t h r e e cef^iented; 
nbdonen rounded; a n t e r i o r i i r rg ln of ter-m, „ ^'^-th a o>iir 
of ij'.ort 5roce;;s each; s u b g e n i t r l p l a t e \.'ider than long; 
a n t e r i o r iarg5-n of quadra te -olrto ( n i n t h tergun) \ >thout 
rr.j _^ '?-()COoc; t h i r d vrlAmlre cuived do\;:iward, d e l t o i d , 
apex t r i f i d To:-.aros '>.e^tv/ood 
4 . 2r-Ti proijent b 
_ 2 r -n absen t 9 
b. n-cu <_: j,I d i s t i n c t 7 
-a-cu <£ .1 o b l i t c r p t o d 6 
1b> 
6. Gariiipe on prcpodoun for'tin-"'; a narrow small cent ra l 
areola Aphldlus liecs 
_ Carlme on propodetiTri formln;^ a lpr';;o, v/ide pentagonal 
r reo la Paiiesia Quil is 
7. Lletacarp (R^) a t the most one-half the length of p te ro -
stigma; second valvulae with hroad and upwardly curved 
an te r io r process Lysaphidus Smith 
_ Lietacarp (R ) d i s t i n c t l y longer than one-half the length 
of pterostigma; second val^mlae with slender and down-
wardly cu3?ved an te r io r process 8 
8. Propodeiffii completely areolated and strongly declivous; 
p e t i o l e generally rugose with a d i s t i n c t n id- longi tud ina l 
carina hut lacks in centra l tubercle 
Lysiphlehia Dtary & Schlinger 
_ Pro)Odeum ne i the r areolated nor declivous; pe t i o l e smooth 
v/-'"th a cent ra l tuhercle Lysiphlehus l^oerster 
9. Pooter ior margin of subgenital p l a t e with two p r o n g s . . . . 10 
_ Pos t e r io r margin of subgenital T)lpte without pron^^s 11 
10. Pe t io l e w'th two Toairs of t u b e r c l e s . . . . B-'nodoxys ilackaner 
_ P e t i o l e with spi racular tubercles only Trioxys Haliday 
11. Anter-'or nnrg-in nf terga.;-. , and sternum^ and subgenital 
p l a t e v/'th o^irecl ai)odeines; r)oster"'or mar';''n of au-^drnte 
p la te s t r r ' \ ; h t but, anter^'or largin \jith o loiig )rocess 
- lo 
flanking over the an te r io r long process of olalonj p la t e 
(second va lv i f e r s ) ; process on an t e r io r margin of 
oblong p l a t e (second va lv i f ers) curved upwards; t h i r d 
valvulae curved downwards with strongly sc le ro t ized 
upper margin, apex d i la ted Lipolexis Foers ter 
_ Anterior margin of tergag_g and stornun^ i.subgenital 
p l a t e without apodemesJ pos te r io r margin of quadrate 
p l a t e deeply concave in the middle but an te r io r margin 
with a short process; an t e r io r margin of oblong p l a t e 
(second valv i fers ) without any process; t h i rd valvulae 
s t ra igh t or s l i gh t ly curved upwards without s trongly 
sc lerot ized upper margin, apex non-di la ted 12 
12. Anterior t e n t o r i a l p i t s round; ocel lo-ocular l i n e (OOL) 
d i s t i n c t l y shorter than pos t -oce l l a r l i n e (POL) ; t en to -
r io -ocu la r l i ne l e s s than one-half of i n t e r - t e n t o r i a l l i n e ; 
propodevin areolated; p e t i o l e rugose and without tubercle 
Diae re t i e l l a Starjf 
_ Anterior t e n t o r i a l p i t s elongs-te; ocel lo-ocular l"ine (CCL) 
as long as pos t -oce l l a r l i n e (PCL); t en tor io-ocula r l i ne 
l o r e thrn ono-hplf of i n t e r - t e n t o r i a l l i n e ; propodo^^n not 
preolnted; pet-iole smooth "nO with r tubercle 
Adinlytuo r o e r s t e r 
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1. Genus: h^hedrus Haliday 
The genus Ephedras Haliday with type Bra con plap:lator 
Hees i s a well estahliched meraber of Aphidiidae and has re ta ined 
a typ ica l Braconid wing venation (i^ig. 1). I t can be eas i ly 
separated from the closely a l l i e d genera for having ( i ) maxil lary 
palp four segmented and l a b i a l palp three segmented ( i i ) antennae 
11 segmented in both the sexes and ( i i i ) t h i rd valvulae upv/ardly 
di rected, slender and long with truncated or rounded apex. The 
present wr i ter proposes the following ne\} generic characters 
( i) an t e r io r margin of terga^- without any process ( i ' igs . 5-6) , 
( i i ) an te r io r mar,''^ in of quadrate p l a t e ( i ' ig. 10) with two p a i r s 
of long processes and ( i i i ) subgenital t)late (--'ig. 7) slender and 
d i s t i n c t l y lon'^er tlian v/ide. S t a r / (1958) s p l i t the genus 
qn'iGdrus into two subgenera ( l ) subgenus jbhedrus s. s t r . v;ith 
"''^ ijhedrus p log ia to r (r.ees) as tyiic for having ( i ) propodeum smooth, 
regula r ly a reola ted , area around carinae s l i gh t l y sculptured and 
( i i ) th i rd valvulae sparsely setose. (2) subgenus Lysephedrus 
btarjf with 3phedrus va l idus (haliday) as type for having ( i ) pro-
nodeum coarsely rugose and ( i i ) th i rd valvulae densely setose. 
Subsenuontly, .lackaucr b: Stary (1967) gave generic s t a tus to 
I'Ysephedrus. 
Lio far the genus i s reported by a single species .i^phedrus 
lacer tosus (daliday) from I/ioi- (.juooa iiao cc bharma, I960; bhartaa k 
Subba liao , 1964). The present wr i ter has reared aiiotaer species 
E. ca.inpestris Stary from Macrosiphoniella sanborni (G i l l e t t e ) on 
Chrysanthemum sp. This i s the f i r s t record of t h i s species from 
India . 
( i ) . Sphedrus campestris Stary 
(P la t e I , Pigs . 1-11) 
"Sphedrus campestris Stary has f i r s t described by Stary 
(1962) and l a t e r redescribed by Stary & Schlin^er (1967). 
Material exaigined.- 12 ^^, 10 00; IIQIA: Janrau & i£ashmir; 
Srinaj'^ar; 10.10.69; ex. Macro s iphoniel la sanborni ( G i l l e t t e ) , on 
Chrysanthemum sp. 
19 -
2 . Genucs "or-cros "Jestirood 
Ilaliday (1S33) pi-opoGcd gi-iony:. as a subecnuc of 
ApMcliuG Ileos vith i t c type ApIiJ-dius (jJrionyx} delt;if::cr acliday, 
Subsequently, 'Jestwood (1840) proposed a no',.' neneric name 
Toxaros Tor Trionyr Ilaliday as the l a t t e r was preoccupied. 
Marshall ( lo97, 18C9) credited the n^nus '.Lor.ares to .Ididay . 
This i;us accepted by subsequent workers (Thomson, 1895; Dalla 
Torre, 1898; Sz^p l ige t i , 1904; Ilarayanan et a j , . , 1960, 19G2; 
Kiezabitowski, 1909; Stelfor., 1941; laoet & Illncks, 1945; 
Mackauer & Stary , 1967; kackauer, 1968; Stary , 1958, 1960, 
1966 and 1970; Takada, 1965, 1968). However, the present 
wr i te r Tollows Gahan (1911) and iloave (1940), ;;ho IIIYQ r igh t ly 
a t t r ibu ted the genus Tpraros to 'Jestwood. The genus can be 
easily dist inguished fron the closely a l l i e d genera Tor having 
( i ) antennae more than I I segmented ( i i ) maxillary palp foui* 
segmented and l a b i a l palp tiiree segmented ( i i ) abdomen rounded 
( iv) bliird valvulae curved domiwardl> , broad, del toid \ ; i th 
bri.'id ancr and ovipoL-inor curved doim;mrdly. The '^resent 
\ ; r i t c r proposes the fo:iov;ing new generic characters ( i ) meso-
cc'Jtvid with, an oval p i t i]i ohe midale a t i t s posoorlor th i rd 
( i i ) nesoploura with a precoral furrow ( i i i ) an te r io r margin 
of terga^_j with a pair of sh-ort process ( iv) an te r io r margin 
of quadrate p la te without any process (v) f i r s t valvula s e r r a t e 
a t a-:ier (vi) sub-gcriioal p l r t e broad ana d i s t i n c t l y wider than 
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„ori.i'3 end. ( v l i ) tlio nimu.icG "cj- icra" coloiu-'ed. Dhr.ranadliilrari c: 
JaiiL^ceshiah (1970) reoortocl \'p;:ai'Qj: shine 1 x'akr.da, froL: Jar-:ai & 
^jizlmlr. x-iO ^orecent i;ori: ir .cludo the d e s c r i p t i o n of frj'o nexr 
spocios T oxer OS nacrosiphoplia/rjiti. sp . - i . and Toy.ares apkai. s p . n . 
A key to the spec ies OJ.' t l i i s ccnus i s proposed. 
Key to the spec ies of t h e genus Tor a res l/estwood, 
or sed on roi iales 
1 . xUitonnae 1..01 o than IC sccr.ontcd T. deltig^or ( . : a l . ) 
_ Antennae 15-17 ce^^nented 2 
2 . Antemiae 17 segmenlsed y i t h t h i r d f l a c c l l o r senncnt 
yel lox/ ish jrox;n, f o u r t h se^nont p a l e and n i n t h f l a g e l -
l a r sccnent fci/o and a h a l f t i n e s lonf;er 'uhan x/ide; 
pcb io lc tlJToe tir.:os lonf;er Lhan i/lde a t s p i r a c l e s and 
10113itudinal?.y s t r i a t e d in ..he l a i d d l e . . ^ . shipjai I'aciada 
_ Antennae 16 sei^nenceu ( r a r e l y 15 or 17 sajji^enoGu), 
t h i r d and fou r th f l c g c l l a r secncn ts dark bro\/n and 
n i n t h f l a ce^^a r scsuont about b j i ce loncer than u i d e ; 
p e t i o l e U;o ajxd a ^a l f tiir.es longer than \;ide a t 
c-'^iraclcs anJ cnooth in t h e u i d d l e 3 
3 . head 1/4 \ / idcr 'chan ohora:-.; scape and p e d i c e l yeJ."Jox; 
an'i d i s t i n c t l y lon"er th.an v i d e ; f i r s t anc second 
f " : r u " ' l r r ae:::.:onls y c J l o v u i t h urown a p i c e s ; unird ; lul 
lO-'rUi ff-, 'Cellar so ' - . en t s . t l e a s t 'ciio an- a ha l f 
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timec longer than uiae; nurapsidal fiiiTow, precoxal 
fnrrow and proploiira stron:jly crenulate; r longer 
than ha3-f length of 2r-m; petiole with proninont 
ijpiracniar tubercles T. i-mcrpsiphoDhagim sp .n, 
__ Head 1/3 x/ider than thorar.; scape and pedicel brown 
aLuost as long as vide', first and second flagellar 
segments brown x/ith base of first flagellar segment 
and annellus yellowish; third and fourth flagellar 
segments about twice longer than wide; parapsidal 
fuiTow, precoxal fuiTow and propleura ali'.ost smooth; 
r shorter than half length of 2r-m; petiole with 
•indistinct spiracular tubercles T. aakal sp.n, 
^^^' ±£223££?- Ri^ -CJOsiphophagifla sp.n. 
(Plrte II, Figs. 13,16,18-19 & Plate III, Figs. 21,23,30) 
genalo. 
' lo id.- Jaric broL'n ra ther blackish; snbquadrate; smooth and 
m.odoratoly se tose ; 1/4 \/idor uhan thorax (0.42; 0.34 mm); i n t e r -
ocui.-'r li:iu 1/10 s'lortor t]"ian fac ia l l ine (0.27; 0.30 LU:}; temnle 
as wide ; s cl'^'pcoaiitonial l i n o , d i s t i nc t l y narro-./or than oyc 
widch (Oj l l ) ; t r ans fac i a l l ine as vide as 1/2 head width; malar 
space as wido as 1/G eye length (0,036; 0.22S n:':), 1/4 oyc width 
(0.03G; 0.157 mm); tontorio-oci ' lar l ine shor ter than mi la r space 
as '-rido as 1/3 i n t e r t c . t o r i a l l ine (2 :7) ; S0:SD:l3=3s4i2; 003: 
P0S:A0S-1(':5:3 ; eyes l a rge , oval, s'^arsely setose and convorgont 
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oO''.;arciG c-y^or-a: c'yi^ our, r.Liooth, convex, copt.iiitod Tron faeo 
by .^:i arcuctc [^ roovo and dictinctly r^ Grj^ ineu rrontally with 
12-13 lonr. sooLo: MC.r.illaiT' and labial palp socncnts yellowisli 
Antorjnae (?ic. 13).- Dark brovm excoptin^ scape, pedicel, 
annellus raid first and second flagellar se:;^ monts imich are 
yollo^^ich yitli the apices of flagellar secnents brov/n; 1,53 m 
long; 16 segmented (rarely 15 or 17 segmented); scape and 
pedicel distinctly longer than wide; first flagellar segncnt 
equal to second segment and three and a half tines longer than 
wide; third and foui'th flagellar segments at least two and a 
half tines longer than wide, 5-3 almost twice longer than wide, 
9-13 somewhat shorter than twice and apical segment three and 
a half tines longer than wide, 
xhprax,- Dark broim rather blakish; smooth; mesoscutun 
(I'^ ig. 23) \;ith an oval pit in the middle at posterior third; 
5:^ arsely setose with anterior margin of scutim densely so; 
moso: loLii'ul fiL.row (i-'ig. 21) strongly crenulate; propodeum 
(i.''i';. 30) com-'^ lctoly arcolatea './ith each anterior areola 3 
ancL ^os cerior 4 Ion" setae, 
Fore wings..- IJ/allno, vui'tion bro'-'n excepting 2r-n and 
jvaiction of us + I-I, Ir-n, n-cv. and i;; pterestigma elongate 
\;ith yolloijlsh clngo in the nikilo, six tines longer than wide, 
as long as second segncnt of xls and distinctly sh.oroor than .L 
(13:23); -M.rst segment of '?^.z s'io:.':;or cuan soconc^ sognent (13:13) 
- '?'-, -
2r-m equd to third segncnt of II and as long as one fourth 
second sogncnt of ?.s (1:4); r distinctly longer than half 
length of 2r-m. 
Legs..- Yollovrish \/ith bro\ni tarsal segments. 
Abdomen (Fig, 19).~ Broim excepting petiole and external 
genitalia which are yellowish; petiole smooth, sparsely setose 
and two and a half tines longer than wide at spiracles with 
prominent spiracular tubercles; petiole almost parallel sided 
behind the sniracular tubercles; width at spiracular tubercles 
equal to width at apex and distinctly wider than in the middle; 
genitalia (Fig. 16). 
Length.- 2 mm. 
Pupation.- Inside empty hosb skin (coloration of mummies : 
Sonora) . 
1-Iule. 
Siri i l . - r to female except antennae lG-19 segmented and 
g e n e r a l body co io rac ion darl :er VAVJI i n t h e female . 
::o 10'^ype 5 , 15 ^(^, 10 0 0 , para^^ypesj li^IDLl: Jamr.u and 
iiic'.v.lr, S r l n a g a r ; 20 .0 .1909; ex . Ilacrosi:"'-:oniolla sanbprn i 
(Gi l leLue) on Ghy/sgnthonum s p . 
!=lS^ -5£Ss_ nncrOSi:^hpp.h_af:um s p . n . i s cxosoly r e l a t e d t o 
T. s h i g a i ?ai:ada from which i t can be e^^sily supa:.'ated in Iiaving 
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the petiole alnost t'^ rallel sided posterior to spiracular 
tubercles and by tlic I:ey cl:aracters. 
( \i) . Toxaros 2a lea.i sp.n. 
(Plate II, Pics, 12,14,15,17,20 & Plate III, Figs.22,24-29,31,32) 
Female. 
lie ad. - Dark brown; snbquadrate; snooth and noderately 
se tose; 1/3 uider zhcn thorax (0.3S; 0,28 ran); in te r -ocu la r 
l ine 1/5 shorter than f ac i a l l ine (0.23; 0.28 mrrj; tenple as 
uide as clypeoantcmial l i n e , some^.'hat narvover than eye width 
(8 :0) ; t r ans fac i a l l ine somcvhat shorter than 1/2 head with 
(0.17; 0.38 mil; nalar space as vide as l /C-1/7 eye lcn3th (2 :13) , 
1/4-1/5 eye width (2 :9) ; t en tor io-ocular l ino equal to malar 
space and as vide as 1/3 i n t e r - t e n b o r i a l l i n e ; S0:SD:IS=3:3:2; 
00S:PCS:A0S=9:4:3, eyes la rgo , oval , sparsely setose and conver-
gent towards clypeus; clyneus convex, suooth, separated fron 
face by an arcuate groove and d i s t i n c t l y mar::ined f ronta l ly with 
8 long se tae ; maxillary and l a b i a l palp segments yel lowish, 
A_n;cennae (Fig. 14 ) . - Dark bromi excepting annellus and 
bane of firr.o f l age l l a r segments \/hlch are yelloirish; 1.2 mn 
long; IC sogncnbed (rarely 16 or 17 segmented); sca-^e and 
pedicel •I'.osG as long as i.'ide; f i r s t f l a g e l l a r segment eoual 
to s^-cond f l . igel iar segment and three times longer than ' : ide; 
th i rd f l age l l a r scgnont s'.:GL'"a'j longer 1^ an twice, f jagol la r 
se:;:io it.. ' - 0 :.^  . l':-14 r> I: cr.t t\f-'Ge "'oigcr th.^ .n vi:.o and 7-11 
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sonouhcb sliortcr than t^/ice. 
Thorax.- Dark brovn; snootli; mesoscuouni (Fig, 24) with 
v.n. o v d / i t i:i 'GIVJ iiilcidle a t :joslorior th i rd and sparsely 
setoce '.;ith aa to r io r of scutun densely so; parapsidal furrov 
d i s t i n c t an te r io r ly and alraost suooth; ciGsopleural furrox/ 
(.i^i^. 22) and propleiira almost smooth; propodeiiEi (Fig. 31) 
cor;':letely areolater) u i t h each an te r io r areola 5-6 and pos te-
r i o r 1-2 s e t ae . 
Fore uings. (Fig. 1 2 ) . - I ^a l ine , venation broim esccenting 
2r-n and junction of x^ s + !•!, 2r-Ki, n-cu and M; pterostigma 
elo igate v/ith ye l lovish t inge in middle, six t ines longer than 
wide, somewhat longer than second segment of Rs (1G:15), d i s -
t i n c t l y shorter than III (1G:19); f i r s t segment of Rs shorter 
tliin second sognent ( l l t l f a ) ; 2r-m as long as th i rd segment; of 
il c.n!i zciiQMht.t s.iorter than onu-foui'th. soconJ segment of .Is 
(<.:!:>); r d i s t i n c t l y s'-ortor "cha i 1/2 length of 2r-ri. 
Logj3..- j^cllcwish with J:.'O\7I t : . r sa l segments. 
.xbdiyi .on.- '}i'o\ia c::coMtin': petlolv- and external g c i i t c l i a 
\:'iic'' -irc^  ye.''o'v/ishr pot'.olo (Fig. 2t) sr:ncth, spcrseL^' setose 
and t'ro i\ivi a ^.alf times longer than wide with i n d i s t i n c t sp i ra -
G-i3"r cnborclcs; putJolo width a t rpiracloc c{;iic-l to wiii th in 
the miuMlu end aistrhictly snorter than a t apex; female gen i ta l i a 
(Fig. Ifa). 
Lonj-'th.- 1.7 Liii. 
- ^c -
p-g^^abipn.-- Iiinifc c- T>ty IIOG^ U S1::LI (colorati ' .on of 
mui:Hiies : Sonora) . 
Si ixi lar t o female except for having 18-20 sonmonted 
anterL;ae and genei-al body c o l o r a t i o n dark:er t",ian in the 
f e n a l e . 
Ilolotyoe ^5 16 ^ 5 , 4 0 0 , p a r a t y p e s ; I'.'JIA: Jnimiu & 
.^GlTiriir, Sopore._, ',/adoora; 23 ,9 ,1909 ; e::. Ilyaus p e r s i c a c (Su lzor ) 
on Solan-jn nlr:r-un ( L . ) . 
T,ozare5 2aka i s p . n , i s c l o s e l y re la te - i to 
£• macrosin]iophng:;ja s p . n . fron which, i t d i f f e r s by t h e key 
c h a r a c t e r s . 
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3 . GCIIUG: Prapn Ilaliclay 
Tho CGiiuG Praon liallday i s a we l l CG fcaulishGd member of 
the family Apl i id i idae . Mackauer (1959) gave a:i c x c e H c n t r o v i -
c icn of ics iiliiropoan s roc ios . Since tlion s e v e r a l spcciec have 
boon a .-oJ to i t by llacLaucr (19G7), Si^ary (1961 , 1971a, I^Ylb) , 
Stary ^ Gclilinger (19G7) and Takada (19G8). 
So fa r f i v e sncc les have been recorded from I n d i a : . 
FrjKJn abX^J^Jc™ ( K a l i d a y ) , Piiapn. d_orsa_lc ( I l a l i d a y ) , Praon 
myzpnh:i;;ur Mackauer, Pra_on njQopJieajB Suboa Rao Qt_ ajL.jand Prapn 
vpluc_r_e ( l l a l i u a y ) . The p r e s e n t w r i t e r has added t h r e e ncv spec ies 
t o t'-'is geaiis . He has a l s o c o l l e c t e d P . a_b,1ec,tura, P . n^TJ/JlSilS snd 
£• .oy.olotL-uI ( I leos) , the l a s t one i s the f i r s t record from I n d i a . 
Share and chaeto taxy of the nesoscut;.in and a l s o the shape and 
Goni^ition o ; the p a r a s i d a l furroi;s supported as nev; characuers 
for spec ies under s t r d y , A key t o tho Indian snecios i s proposou. 
Key ^o tho Indian spec ies of genus Praon I la l iday , 
based on_fcmajLe_s 
1 . Parapcidc './ith l a rge ba re a reas 2 
_ Parapsi^lc co t .p le tc ly s e t o s e or wi th s n a i l bcro a r e a s . . 3 
2 . AntcnJiae IG-IS segmented wi th scape , p e d i c e l and f i r s t 
f l a g e l l a r segment yeHow; thorax r e d d i s h yel low -with 
brown mesoccutum; scutum (ezc luuing pa raps ide ) modera-
t e l y seuose ; inner margins of p a r a p s i d a l furroi/s no t 
con t iguous ; p e t i o l e smooth P . oi^jL^tv'm (Ileos) 
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_ .intoiLu o 14-lC ct;:i.'.G;itod \ritli scr pc, pedicel and f i r s t 
f lacc l"ar GC;::.:orij bro^Z-iic'i; 'cliora:' coivile'cely bro'.m; 
Gcv.tiK.i (e:cvid;Ln{: ncrapcide ) spurse:'y sctoso; irmer 
nvTglns. or parapsidal furrows coxitisuous; pe t io le 
luacitudixially ru^oso P. abjectiirr^ (Ilaliday) 
3 . Aiitennao 13 or 14 segmented P. brevicorne sp .n . 
_ Anbennae nore than 15 segmented 4 
4 . Antennae 15 or 16 segmented; outer margins of parapsidal 
f-ui*ro^ .-/s i n d i s t i n c t P. nympheae Subba 3ao et a l . , 
_ .i.n"ooni;uG iiiorc blian 16 segneni;ed; outer margins of parap-
s ida l fui'rows d i s t i n c t 5 
5. Thira va lv : l ae with d i s t i n c t l y concave dorsal margins and 
apica l b r i s t l e s \i±th roundCL. apex 6 
_ Third valy.;lae v/ith al::ost s t r a igh t dorsal margins and 
apica l b r i s t ies ^.'it}i pointoi apo:: 7 
6. Antennae shoriior tlian body: a.: torior th i rd of parapside 
sparsely se tose ; outer margins of parapsidal furrows not 
e3:tending up to pracscr t o l l a r frj. vo.;; pe t io le granulate in 
the middle, pe t io le vitith a t j ; iraclo;; d i c t inc t ly greater 
tb.an width a t -posterior end; nric: 1 u r i s t l c s of th i rd va l -
ulao s t r a igh t £ . dor sa le (h^aliday) 
_ Anten-iao longer than body; anter ior c iird of parapside 
ao:iscly se tose ; ou^er ;;argins of- yarap-'i^-.-:. fi; .-ro^ .-'s o::ten-
ahig up o^ praoscuoollar fui*row; pe t io le s'loot'.i i-i the 
- ^9 
niudlo u i t h Uis t lnc t longi tudinal rujoSi t io : : , po t io lc 
uidtli u,t spi raclcc suboqual to yiclth a t poctorior end; 
ap ica l brls t lGc of th i rd valvulae im/ardly cui-ved 
i^. phaseoluia s;: ,n, 
7 . F i r s t f l age l l a r segnient yellow; parapside sparsely setose 
with sraall elongate bare area in tiio niddle 
P . Indicum s p . n . 
__ First fla'':eilar se^ ^^ mcnt broxmisii; parapcide densely 
setose S 
S. Abu-jiien and pet io le dark brown to brownish black; scape, 
pedicel and f i r s t f l age l l a r segnont nornally dark brown, 
only the annellus and underside of f i r s t f l ago l l a r segmont 
yellowish P. volucre (haliday) 
_ Abdoncn and pe t io le yellowish bro;/n; scape, pedicel and 
basal half of f i r s t f l a c o l l a r socr.en'c yel lo\ ; ish brown 
? . inyzopharuni I lac kaucr 
( i ) . Pre on ab.locttixi (Ilaliday) 
(Pinto V, I'M;. <L1; Plate VI, Fi ' ; s . 50,53 f: Plato VII , Figs .62, 65) 
I'his I]^Q:.UZ >:,S recently bj^j-n ro or cod from I'ysore Gtato by 
Jiirranr.uhikari i>w, ficnaseshia'i (1970). fho '^resent wr i ter roared 
j'w'o feuaivj:, fro"; \-^\\'..i'^ iifcnuln;;; CjJ^lans r e r i a in Ja:'.:rj ^ .j-,s>j-ir 
J c a t e . ;:ac;::i:or (lOi/J) has siif J ic icn t ly rcdcscribcd tl i is s r o c i e s . 
The r;rosent \ : r i tor \caoptinp h ' l c ' r ^o r ' s rcdoscr i ^'-ion \uz t r i ed to r,Ti 
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( j ' i : j . 4 1 ) ; T i'o_,odGU:'' ( I ' ' i j . SC); f o o i o l e (l*"l::. o 3 ) ; er.tcinial 
2 0 . i i t a l i c oi" I'unalo (Fi j ;s . 62 LC 6 5 ) , 
I l a t o r l a l c.c:i:.i-ied: 2 60; II 'JIA: Jar-lu ci . i iGlrilr; Sopore , 
'./aaoora; 3 ,6 ,1970 ; ex, "apliicls on JunlanG r o r i a L, 
( i i ) . Praon b rev ico rne s p , n , 
( P l a t e IV, ? i g , 34 ; P l a t e V, ? i c . 42; P l a t e VI , P i c . 49 & 
Plaoe V I I , F i - s , 63 <2: 66) 
Female. 
Head.- J l u c L i s h ; snootl i , spa r se ly s e t o s e v i t ' i f ac i a and 
temple conparakivoly aensely so ; --jlder 'chan thorax ( 0 . 3 5 ; 0.28 ui ) ; 
i n t e r - o c u l a r l i n e a l ^ x s t 1/4 s l io r te r tlian r a c i a l l i n o ( J , l i l ; 
0,27 r: ) ; t r a n s f a c i a l l i n e longer than 1/2 f a c i a l l l i u ( - ,14; 
0,26 tu:)', bonple as wide as eye v/idth, sonicvhat v iuo r than 
cly.-eo-a iLun.a l li^no ( 9 : 8 ) , n a l a r space as v ide as 1/4 eye i^ng-ch 
( 3 : 1 3 ) , 1/3 eye width (0 ,04 ; 0 .12 rrnn); t o n t o r i o - o c u l u r l i n e 1/2 
: ia la r . ' , ;acc, 1/4 i n o c r - J e n c o r i a l l i n e ; S 0 : 3 D : I 3 - 4 : 7 : 5 ; CC3:PCo: 
/i.03=9:1:3; eyes cTon^;ately oval w i th spa r se s j ior t sc^ae and 
convergent to'uards cly ,ous; c lycous s t rong ly convex, brown w i t h 
12-14 "Jong soor.o; - l a x i n a r y and I r . j i a l palu sc,_,"ion"Js bx'0"./n. 
AnL,en-ia_q.- j l a c i s h o::cc t i ng a:i-".ol3i^s ^'hich i s y QL'. ovicl:: 
1,2 :>' '-ong-; 13-1^ sogne loud; ."irst f l a g . - l i a r segment tl^roo and '• 
li^.LJ cir OS logger ^Ii. n >;ido ".a 1/G 1" .gcr ^haxi seconu Oir*gcllar 
•^ 'Ohro r ih i s uo. 
„^4-
co;;;:cnu (I'J,:^" , no con- : ,i .^h-'.ri ?1: :: ' ' "ar nar: cnt sorG;;'iat 
It .' ov ••/ • \ ': ' -^ ' : ' " ' • ^ I ^r r c .'.- •: \ i .:- •, r. I C M CU\,:'C:H/ 
'^JTCJ cr. . G '\c.lS ol:.oc r .o i ,cr t>j„i -./Idc and c L . o s t 1/2 loncor 
than p eiTaltinsto G c rr. en b ( 1 0 : 1 2 ) , 
'Jhoyax.- Black ish ; siiooth; ncsoocut-un ( y i c . 42) a l n o s t 
covering prothora : : c o r s a l l y , scut-um (except ing paraps ido ) 
densely s e t o s e , pa raps ides spa r se ly se tose and bare in the 
n i d d l c ; p a r a p s i d a l furrows c r o n u l a t e a n t e r i o r l y v i t h t h e i r 
margins not cont iguous p o s t e r i o r l y ; propodeuii ( F i g . 49) node-
r a t e l y s e to se and smooth. 
Fore wings ( F i g . 3 4 ) . - T5,''alinc; vena t i on broi/n, Rs + 11 
c o l o u r l e s s ; n-cu d i s ' c inc t ; p tcros t ignia four t i n e s longer than 
wide with y e l l o w i s h t i n g e i n tlie n i d d l e ; r il lis blireo t i ne s 
longer than width of p t e r o s t i g n a (C.30; 0.10 n n ) , and 1/G longer 
t ' lan r. e ta carp (R-^). 
Logs,.- Jrown. 
AbJprxii.- Brown oxcc:;t ing s u t u r e of synterg'-a~! \:hich i s 
yo: ' l rwir : i ; lanceolate; p e t i o l e ( F i g . GG) s l i g h t l y convex, granu-
l a t e ill the r . icdlG, a l l t c l e loiigcr tlian width ab s p i r a c l e s 
(^ .17 ; .10 L'n); e x t e r n a l g e n i t a l i a as i n f i g u r e ( 0 3 , GO); t h i r d 
viilvu?-ao wioh aliiosL s t r a i j j i t d o r s a l n a r g i n , two an^. a h a l f 
t h . e s longer 'ch::n wide with po in ted and st:.-aight a p i c a l b r i s o l e s , 
Length . - 1.00 ri: . 
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Ilale.. 
Sesembles female in a l l rosoects excepting for having 
( i) antennae 15-16 cegaiented and general body colorat ion darker 
than of the female. 
Holotype $, 8 §Q, 6 paratypes; li^ lDIAS Jaroiu & Kashmir, 
Srinagar; 26.9.1969; ex. Aphis yossu la r i ae group on Epilobiimi 
hirsutum ( L . ) . 
Praon bre-vicorne sp.n. i s c losely r e l a t ed to P_. abjectum 
(Ilaliday) from which d i f fers in havin^/ l esser mimber of antennal 
segments; scutum (excepting parapuide ) densely se tose , parapside 
with smaller bare area; fore v;ings with d i s t i n c t Rs + II and m-cu, 
and longer metacarp and r & Rs; p e t i o l e granulate in the middle 
and with a d i s t i nc t median longi tudinal carina and shape of 
th i rd valvulae. 
( i i i ) . Praon exoletum (2^leea) 
(P la te V, ^^ig. 33) 
llackruer (1959) has su f f i c i en t ly redescribed t h i s species . 
The present \ ; r i t e r oa extensive study of the mecoscutum (J ' ig. 38) 
has t r ied to bring i t close to P . abjectun ( t ia l iday) . i?urther, 
t h i s species i s recorded for the f i r s t time from India . 
uater in 1 .exaiIne.q.- 1 0; I..JIA; J a i i u o : i^asiFn'r, Jopore, 
".jadoora; 2.6.1970; ex. Crlr )' it: so. c Jug Ian s regia x-. 
- •^'J 
( iv) . Praon Indlciiri sp .n . 
(Plate ly , F ig . 36; P la te V, Fig . 39; P la te VI, F igs . 48, 54 & 
Plato VII , F igs . 56, 5C} 
Foiaale. 
Ilead.- Dark broun to blackish y i t h bromi fac ia ; sinooth; 
s^-arcely setose with facie and tenple moderately so; X'^ ider than 
tl.ox'ax (0.42; 0.31 r,n); in te r -ocu la r l ine alKiost 1/3 shorter 
than f ac i a l l ine (0.25; 0.36 ran); t r ans f ac i a l l ine almost 1/2 
f ac i a l l i ne ; tenple as irido as eye \;idth and clypeo-antenna 1 
l i n e ; nalar space as wide as 1/5 eye length (0 .05; 0.24 mn), 
1/3 eye width; tontor io-ocular l ine 1/2 nalar space and 1/4 
i n t e r - t e n t o r i a l l i n e ; S0:SD:IS=3:4:3; 00S:F0S:A0S=11:3:3; eyes 
elongatoly oval with sparse short setae and convergent tox/ards 
clypeus; clypeus yellowish brown, strongly convex and densely 
se tose : naxi l la ry and l a b i a l palp segments yel lowish. 
Antonfiae.- Blackish excepting underside of scape, ped ice l , 
anneJ.'VG an;, f i r s t f l age l l a r segment yellowish; 1.88 mn long; 
17 segie.yted;; f i r s t f l cge l l a r segment foiir times longer than 
i;icG :-Tj\ 1/3 ion ;or than second f l cge l l a r segment (4 :3) ; f l a g e l -
l a r scgrcncG 'i-13 subequal in length with setae nearly equal to 
wil th of o-,ch segment, pcjrAiltliaabg segr.ent sonewk.at sliorter ( 6 : 7 ) , 
a:-ic:l sogmcn^ twice longer than penultiiagit-esegment. 
^':_qra::.- Jark brc:;n to blackisa; smooth; mososcutu:-i (Fig . 30) 
al '-ost covcivi , * ro t -ore;: .;o-;i;a J ,.y; zou'zvr (QZZCC- 'sin ; : :ara:s iJc ) 
do isciy Sv^toGc, ' ara.'Licic spr.i'soly setose excepting pos ter ior end 
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and bare :L:i tlic nJddlo; narapcicial furi'o^./s antcrjorxy crenulate 
with alrtoct contiguous outer Kiarci-'^ G postei'ioi-ly; propodeuij 
( i ' ig . 4C) densely setose and smooth. 
Fore winns (Fig. 3G).- I^yallne, venation brovn, .-is + 11 
co lour less ; rn-cu d i s t i n c t ; p terost igna four t ines longer rhan 
vide with yellowish t in^e in the n iddle ; r e'c Rs shor ter tlian 
three times width of pberostisnia (C.36; 0.13 un) , sliorter than 
metac^rp (23:25). 
Legs_.- Yelloirich with bro-v/n p ro ta r sa l secnents . 
Abdonen.- Yellowish bi'own; lanceola te ; pe t i o l e (F ie . ^^) 
alraost 1/2 loaz^^ than width a t sp i rac les (18:13), distance 
between s r i r a c J l a r tubercles grea ter than uis tanco between 
s"iiracul:,r cuborcle i.nd pos te r ior end; densely so'cose on e i the r 
side and si.ocfch in "che i.iddlo \/it; ' ciGbincI; l a t e r a l longioudinal 
runos i t iuc ; e:-ternal ,'^enitalia (F i^s . 5G, 5C); Lhird valviilae 
s lender , tliree t ines longer than wide with aL\:ost strri^jht dorsa l 
nar,;in u .u . cinteu and s t r a i g h t ap ica l b r i s t l e s . 
Lcn,:'Gh.- 2.57 nii. 
1 la l e . 
h'ot Iciown, 
Jp_Zilii'j2iL ^5 "^  )19. p - ra ty JCS; I. Jl^a: <Jr,r:.u .- ^^aslj.ir, Sopcrc , 
.;adoora; L ; ' J . 5 . 1 C 7 0 ; G " . ..: ci-oj:_iphui.. ;.;. o,i .-Losa s p . 
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Praon ''.nd-lcur. sn .n , ic closely I'cldccl to P. yp2ucro 
(.Ifliday} frou x/'iicu i t uiiTero ir. the lu.lloyir.j c ' laractors: 
( i ) uiiclcrGido of cca'^e, podicol , annellus nnc f3.rsc flcccl3.ar 
Ge::riGa'j yGllo:/ic': (i."'.) setae on middle riacGl' 'ar De;:.entD 
a l roc t as loii'^ as •'.ridtli oT f l age l l a r segncnt ( i l l ) parcpsido 
sparsely setose ; / l th bare areas in the middle ( iv) iietacarp 
d i s t i nc t l y shorter than tiiree tir.cs width of pterosti£:ina 
(v) abdoLien ye]lo'.;ish bro;/n (vi) pe t io le slender and (v i i ) 
ap ica l b r i s t l e s of th i rd valvulae s t r a i c h t . 
( v> Prapn n\rp;^.Gae Subba ..ao ej: a l . 
(Plate 17, 71,. 35; Plate V, F ig . 40 & Pla te VII , i^i^s. 6 1 , 04, Gy) 
Maclcauer (lOCL) has placed Prapri n., ri:^ Pipao_ Subba dao et_ a_l. , 
as a synonyn of Pi-a on necan^s Lac leaner. IIo;/ever, the present 
wr i te r feels incl lnd in rev is inc P.. nyr.pheae 3ujja liao eu aji . , 
as cr. IndepcndGnt spec ies . £ . nyu^^hxeae is closely re la ted to 
Z« necanp froi; wliich i t d i f fe r s for having the fo_lo^.;inc charac-
t e r s : ( i ) shape, cliaetotai'cy and niicrosculpturc of nuuiole (r'i[;. 69) 
( i i ) pterostir;ma d i s t i n c t l y longer 'chan netacarp C5:4/ (Fin.35) 
( i i i ) L:ctacarp (J-^) as Ion,: as r & 2s ( iv) th i rd valvulee (F ie . 61} 
sue't; t'jo r/i-i -; bxJf isines Ic"'. ;er •:,\ivj\ MIAQ, J'LIS VIGA; i s 
fvj?;"^c.v rcrc p'ulienoc'. jy t.io coi.'Co^c absence of the outer i:cr::;ir,s 
o ' para')sidal fuvro^rs (Fi ' : . 40) VAILQ'A i s a .\Q-: ciiaracI:or of oho 
r '"1 r» ' f 1 *^ 
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f t 
in I .A .^ i . I , co?_}ect'.o:., J.or.: Doi:;i; L.DIA; 6 W5 1 0; Jnnr;u & 
IiiGlir;ir, Soporc; 20.9.10G9; ex . Rhopaloslphiin nyr.pheao on 
Iptus. s ' : . ; 3 ^ 5 , 1 0 ; 4 . 6 .1970 ; ex . R, nyupheae on AlcGlna s p . 
(vi) , Praon phaseol-jm s p . n . 
( P l a t e lY, ? i c . 3 3 , P l a t e V, F i e . 37 , P l a t e VI , 7 i c . 46 ci Place V I I , 
? i - s . 55 , 57 & 6 7 ) . 
Feinal_e. 
lload.,- I31acii:lsli wi th ye l lox/ l sh brown f a c i a and malar space ; 
siaooth; cnarse ly s e t o s e , f a c i a and temple densely so ; wider than 
thora: : (0 .49 ; 0.44 KPJ ; i n t e r - o c u l a r l ino a l a o c t 1/5 s h o r t e r than 
f a c i a l l i n e (0 .30 ; 0,37 ini.i); t r a n s f a c i a l l i n e d i s t i n c t l y lon:;;er 
than 1/2 f a c i a l l i n o ' ( 0 . 2 1 ; o.37 n n ) ; toDplo as wide as eye wid th , 
sonei.'Iiai. './iftcr than c lypoo-antenna 1 l i n e ( 1 3 : 1 2 ) ; malar space as 
i;ido as 1/4 eye l o n c t h , 1/3 eye width; t c n t o r i o - o c u l a r l i n e 1/2 
n a l a r s"):.cc, and 1/4 i n t e r - t o n t o r i a l l i n e : 30:SD:IS=2:3:2 ; COS: 
P0S:AC3-in:5:4; eyes e2on,,ately oval wi th spa r se s ' lor t s e t a e and 
CGnvcr^:^ ".G to^;al•'ds c.'y ous; cly ^ous yexlo-'./isii, s t rongly convex 
ana dcr.scly re cose; naxilX; :.y ; n.d l a b i a l palp socnentr y e l l c . / . 
iirJ'i-C'C'i'ii.*" ilrG:vish -./ith. scr.TC, p e d i c e l , anno l lus and 
f i r s t ZlxxzcYlw secnont yollo ' . : ; tJ.GO x:::\ l one ; 20 seji^cntcd (rarc'Jy 
19 Go.^i.0-'ouu); f i r o t f l r . r d ;.r su:;:.ont 1/2 •'.o*\^ ;or t"-an scc:>nd 
yi 
riG::ol- ws GO^-^X t ( . J 1 ; J . I ' " I- ; , ..".ve L'.:.:ea ?.oi':er c a n iriclu, 
'LIV.ZOI.'I i^i- r>o-ncnlo I'-C co::*-\'" i.l r.o-.'o than th reo end Ci ' a If 
i:i:.oo s o , 7-11 sonei/nat noru rhan tlU'ee i;lnes GO, 12-17 a'}z-.oat 
uLrce tiiXG loii£;cr taau v i d o , 
Tiiora;:.- DarL brovn to b lac l : ich o r cep t i nn p ro thoraz and 
a n t e r i o r l ia ir oT r„ososciitii:~i and L.esoploura \/hich a r e yello^risl i 
soinclii„GG t'ae l a t t e r nay bo bro'».'rils!i; nesoscut im ( F i ^ . 37) not 
coverinf: p ro t ' io raz d o r c a l l y ; scut i r i (ezcludin::; pa raps idc ) 
densely cc tose but bare a l l along the L.id-lon;:;itiidlnal l i n e , 
paraps ideo densely se'cose a n t e r i o r l y and u i t l i a smal l bare a rea 
in the n i d ' - l e , p c r a p c i d a l f i i rrous a i s t i n c i ; xrith i r .pe rcop t ib ly 
co^tiguoiis i „ or ir.ar:;ins p o s t e r i o r l y , ou te r Liai'c;ins not meetin;;^ 
p o s t e r i o r l y , u i d o , deep ana a n t e r i o r l y c r o n u l a t e ; propodeuLi 
( j ' l j . 4G) densely se josc but bare alonr; the n i d - l o n i : i t u d i n a l 
l i n o and wi th i r r G g u l a r r u g o s i t i e s on c i t h e r s i d e . 
Fore, >''inp;,s (I ' ' ic. 3 3 ) . - : :^al ine, vena t ion brovn ezcep t in^ 
pro"ir. .al h a l l of .Is + II; rr.-cu o b l i t e r a t e d ; pteros'cicr^a broi/n 
•".'Ith yoJ3o'..'ish ci'-^;:e in the midd le , foui' t i n e s lon^;er ohan i r i l o ; 
iiccacarp as ion:: as r J . I s , 1/3 cho r to r than p t o r o s t i n u a 
Lcf;s.- ^''el'Jo\' " i ^ h r '^^;nisn n r e t a r s a l se^ j icn ts . 
AI>lpx.5m.- I 'oi.o-. ' ish bvo^n: la-iceolr t o ; p e t i o l e ( / i " . r7 ) 
crnvc: : , :icic::h an '.unso?y • Cooso on ult ' . 'or :'i'"''e v i t b lonni'-^uulnr.l 
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ru ; o s i t i c o ; one and a h a l f tiMec Ion ;er than v/ido a t s p l r a c l u o , 
d i s t a n c e "betv/ecn e p l r a c u l a r t u b e r c l e s d i s t i n c t l y ^'jreater than 
dns t rnce between Bni rac le and p o s t e r i o r end ( 4 J 3 ) ; e x t e r n a l 
.gen i ta l i a iJ'iZ' 55» 57) t ' l^rd v p l v n l a e b l r c k , t h r e e braes Don-^or 
than wide with rounded apex, d i s t i n c t l y concave d o r s a l niar:iin 
and a p i c a l b r i s t l e s inwardly curved and rounded a t apex. 
Len,^th.- 2.3 - 2.5 nn. 
Male. 
l.'ot Icnown. \ 
"' 'olotyoe ^» 6 ^Q pcaratypes; INDIA: JaniTiu & Kashmir, Sonorej 
\Jadoora; 25.9.19695 ex. Ao.ncthosiphon sp . on Phaseo lus r a d i a t u s L. 
Prpon phaseolun sp .n . i s c l o s e l y re la . ted to P_. dorsa,le ( '''l"'flay) 
fro 1 w'lic' i t cfln bo e a s i l y separa ted by t h e key chnra,cters "^ iio 
c'^^aoto tnx / of "lososcutwi and ^oropodeum. 
( v i i ) . P raon do r sa l e ( l la l iday) 
( .^ l" te '•, - ' i . . 43 , P l a t a VI, Ji-s. 4 5 , 52 & P l a t e V I I , JlO' 59) 
Pr^on. do r sa l e ( l lal idpy) ha.G been r e d o s c r i b e d i n (.greater 
dc tp i lQ rij ">-c\"'u=2r (1959) , .^advnu^r oc j^inlaysoii (19')7) ;i.n(i 
' . /atanrbe C^ ''VJiidr ( 1954) . 3ubb'^ i'^o 6: ohnr-ia (I960) r e p o r t e d 
t '^ ic spec '03 fro 1 I n d i a as J r^ o^^  , lon^^icorne l i a r j h a l l . Gubcenuently, 
.I'^ck-'UGr (19'"1'^) GU >-rassad J.. "^  o.'-. ;i corne a s a syuon^Ti of P_. do r so l e . 
- '^y -
Material exailined.- 2 00, sent hy Dr. Pejor Stary from 
^^ 
Gzechoslovalcia. 
(viii). Praon volucre (Ilaliday) 
(Plate V, Fig. 44; Plate VI, Figs. 47 & 51 and Plate VII, Fis. GO) 
Prapn volucj_e (Ilaliday) has boon sufficiently rodoscribed 
by Mackaucr (1059) and VJatanabe & Takada (1964). Subba Rao ^ 
Sharna (19G0) recorded this species from India, 
Material examined.- 2 J^, sent by Dr. Peter Stary from 
Czechoslovakia. 
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4. Genus: Aphidlus Nees 
Schrank (1802) proposed Incubus a subgenus of Ichneumon 
with ichneumon aphidm L, as its subgenotype. Nees (1818) 
erected the genus Aphidius with Aphidius picipes (Bracoja picipos 
Nees) as genotype. Haliday (1833) for the first time treated 
Incubus a synonym of Aphidius Nees. Later, Holmgren (1872) 
erected the genus Theracmion with Theracmion arcticus Holmgren 
as genotype. Subsequently, Roman (1910) declared the genus 
Theracmion as synonym of Aphidius Nees. Roman (1932) comments, 
"The real Aphidum L., almost certainly was an Aphidius Nees 
and it \irould be the genotype if we only knew what species it 
was, but this unfortunately never can be known". The Interna-
tional Commission of Zoological Nomenclature (1954) suppressed 
the genus Incubus and placed the genus Aphidius Nees on official 
list of the generic names v/ith Aphidius ayenae Haliday instead 
of Aphidius plpipes Noes as genotype. Recently, Starj^  (1973) 
declared Aphidius avenae as a synonym of Aphidius picipes; thus 
once again restoring the status of type species to Aphidius 
picipos Nees of the genus Aphidius. The present writer upholds 
the final placement of Aphidius picipes as the genotype of the 
genus Aphidius. 
Haliday (1833) for the first time split the genus Aphidius 
into six subgenera namely; (i) Aphidius s. str., (ii) Ephederus 
with Braeon plaglater Nees as subgenotype, (iii) Prapn with 
Brae on exoletus Noes as subgenotype, (iv) TrioniQc with Aphidius 
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deltlg:er Haliday as subgenotype, (v) Monoctonus with Aphidlus 
caricis Haliday as subgenotype and (vi) Trioxys with Aphidius 
cirsii Curtis as subgenotype. Subsequently, he (1834) split 
the subgenus Aphidius into eight sections (i) Falcigeri, (ii) 
Pinicolae, (iii) Triviales, (iv) Familiares, (v) Exareolati, 
(vi) Serotini, (vii) Apteri and (viii) Brevipalpes. Westwood 
(1840) accorded generic status to all the six subgenera and 
proposed new name Toxares for Trlonyx as the later was pre-
occupied. 
Foester (1862) erected two genera namely; (i) Diaeretus 
to accommodate Aphidius leucopterus Haliday and (ii) Paralipsis 
fo^ Aphidius enervis Nees, and also proposed Lysiphlebus as a 
subgenus of Aphidius with Aphidius dissplutus Neos as subgenotype. 
Smith (1944) erected two more subgenera, (i) Xenostigmus to 
accommodate Aphidius bifaciatus Ashmead and (ii) Lysaphidus 
for Aphidius adelocarinus Smith and proposed a key to the sub-
genera. Starjf & Sedlag (1959) added the subgenus Metaphidius 
with Aphidius (Metaphidus) trioxyformis Star/ & Sedlag as sub-
genotype. Later on, Star;^  (1960) accorded generic status to all 
the subgenera and also added two new genera, namely; (i) 
DiaQroticila for Aphidius. rajpjie, H' Intosh and Diaeretellus for 
Aphidius ephippi'ura Haliday. 
Eady (1S59) by proposing new characters, namely; (i) micro-
sculp turo on the anterolateral area of petiole (ii) apical ocellar 
triangle and (ill) length of metacarp (%) , has made easier the 
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the identification or the species of genus Aphidius. Recently, 
Star/ (1973) has reviewed the European species on the basis 
of the aforementioned three characters and the tentorial index. 
So far, only five species have been recorded under the genus 
Aphidius from India viz., (i) Aphidius antennatus Mukerji, 
(ii) Aphidius comnodus Gahan, (iii) Aphidius colemani Viereck, 
(iv) Aphidius platensis Br^thes and (v) Aphidius smlthi Sharma & 
Subba Rao. Aphidius antennatus has been transferred by Narayanan 
et aj.. (1962) to the genus PaueslaQtri-li's vrith emended name 
Pauesia antennata (Mukerji). Stary- and Schlinger (1967) has 
placed Aphidius coramodus Gahan as a synonym of Aphidius absinthii 
Marshall. In the present work four more species have been 
recorded from India (i) A. matricariae Haliday, (ii) A. picipes 
Nees, (iii) A. transcaspicus Telenga and (iv) A. uzbeklstanicus 
Luzhctzki. Further a key to the Indian species is proposed. 
Key to Indian species of genus Aphidius Nees based on females. 
1. .'Vntcrolateral area of petiole costate 2 
__ Anterolateral area of petiole costulate 4 
2. Petiole distinctly shorter than three times width at 
spiracles; antennae 17-18 segmented 
Aphidius picipes Noes 
__ Petiole distinctly longer tlian three times width at 
sr^ iracles; antennae 14-17 segmented 3 
- ^^:> -
3. Antennae 16-17 segmented; metacarp (R^) at most as long 
as 1/2 length of pterostigma; petiole rugose-reticulate 
in the middle and sharply constricted anterior to the 
spiracles 5 third valvulae slender; 
Aphidius transcaspicus Telenga 
_ Antennae 14-16 segmented; metacarp (Rj_) at least as long 
as 2/3 length of pterostigma; petiole rugulose in the 
middle and gradually narrowed anterior to the spiracles; 
third valvulae stout Aphidius platens is Brfethes 
4. Antennae 14-15 segmented; tentorio-ocular line as long as 
1/3 inter-tentorial line; metacarp i^'Kj) as long as length 
of pterostigma 5 
__ Antennae 16-19 segmented; tentorio-ocular line as long as 
1/2 to 2/3 inter tentorial line; metacarp (R-j^) distinctly 
shorter than length of pterostigma 6 
5. Third valvulae stout with concave dorsal margins 
Aphidius matricariae Haliday 
_ Third valvulae slender with straight dorsal margins 
Aphidius colemani Viereck; 
6. Apical angle of ocellar triangle at least of 90°; tento-
rio-ocular lino as long as 2/3 in ter ten tor ia l line 
4£]liAiii§. absinthii Marshall 
__ Apical angle of ocellar triangle at most of 90°; tento-
rio-ocular line as long as 1/2 in ter tentor ia l line 7 
i^L, _ 
7. Antomiae 19-20 segmented; anterolateral area of petiole 
with 4-6 costulae Aphidius saithi Sharma cc Subba Rao 
__ Antennae 15-16 segmented; anterolateral area of petiole 
with 8-12 costulae Aphidius uzbo,kis,tanicus luzhetzki 
Ci)» Aphidius, absinthli Marshall 
(Plate VIII, Fig. 75; Plate IX, Figs. 80, 85; Plate X, Figs. 90, 
98 & Plate XI, Fig. 108) 
Aphidius absinthii Marshall has been redeseribed by 
Stary (1973) in sufficient detail. 
Material examined: 1 Q, INDIA: Uttar Pradesh, Dehradun, 
15.9.1973*, ex. Macrosiphoniella sanborni (Gillette) on 
Chr^ '^ santhemum sp. and 2 ^ ^ bred from Macrosiphoniella sp. by 
Dr. Peter Star^ and send to assist the studies of present writer. 
(ii). Aphidius colemani Viereck 
(Plate VIII, Fig. 71; Plate IX, Figs. 79, 87, Plate X, Figs. 95, 
97 & Plate XI, Figs. 103, 106) 
Vierock (1912) connared Aphidius colonani Viereck with 
Aphidius rosae Ilaliday and separated A. colemani from A. rosae 
mainly on the basis of colour and 14 segmented antennae. The 
present writer suggests putting A. colemani very close to 
Aphidius matricariae Haliday but at the same time maintains 
that A. colemani distinctly differs from A. matricariae for 
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having 14 segmented antennae and third valvulae slender 
with straight dorsal margins. 
Redesoription. 
Female. 
Head.- . Dark brown with facia, malar space clypeus and 
mouth parts yellowish, sparsely setose; wider than thorax 
(0.43; 0.37 mm); clypeoantennal line as long as 1/2 facial 
line (0,17; 0.34 mm); temple 1/4 shorter than eye width 
(0.12; 0.17 mm); malar space as x\ride as 1/4 eye width (0.04; 
0,17 mm) and almost as X'/ide as 1/6 eye length; tentorio-
OGUlar line 1/3 intertentorial line; S0JSD:IS=3:5:3; OOL:POL: 
A0L=9.5:5:4; apical ocellar triangle acute; eyes large, oval 
sparsely setose and convergent tox/ards clypeus; clypeus with 
9-14 long setae. 
Antennae.- Brown excepting scape, pedicel, annellus and 
base of first flagellar segment ^^ rhich are yellowish, 14 segmen-
ted, rarely 15 segmented; 1.52 mm long; first and second flagellar 
segments subequal in length and two and a half times longer 
than X'/ide. 
Thorax.- Yellov/ish excepting mesoscutum v/hich is brovm; 
mesoscutum sparsely setose along margins and effaced parapsidal 
furrows; propodeum (Fig. 95) with complete pentagonal and lateral 
areolae, each lower areola x^rith 2-3 long setae and upper with 
5-6 setae. 
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Fore wings (Fig. 71).- I^ raline, venation bro\m; ptero-
stigma yellow in the middle, elongate, triangular, four times 
longer than v/ide and as long as metacarp (R]_); first and second 
abscissae of r & Rs subequal in length and each twice longer 
than m-cu. 
Logs.- Yellow excepting pretarsi which are brownish. 
Abdomen.- Brown with a transverse yellow band in the 
middle of syntergim; lanceolate, petiole (Fig. 79, 87) yellov/, 
about three times longer than width at spiracles; almost 
parallel sided in the middle and slightly dilated at posterior 
end; sparsely setose posteriorly; rugulose in the middle v/ith 
a distinct median carina; antero-lateral area with 8-12 costulae; 
female genitalia (Fig. 103), third valvulae slender with strai-
ght dorsal margins (Fig. 106). 
Length.- 2.285 mm. 
Ma le. 
Resembles female but differs for having darker body colora-
tion and 16 segmented antennae. 
Length.- 2.07 mm. 
Materia 1 examined.- 7 5$, 1 0; IIIDIA: Uttar Pradesh, 
Aligarh; 27.3.1968; ex. Myziis, p_qrsicae_ (Sulzor) on Micotiana 
plunbaginifolia; 18 OJ, 12 (Jd*; ditto; 16.3,1969; ex. M. persicae 
on papaver sp.; 16 ^5, 17 d(?; ditto; 12.3.1970; ex. M. persicae 
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on Papaver sp.; 6 ^ §j ditto; 2.3,1970; ex. M. persicae on 
wild weed; 2 $9; ditto, Bijnor; 16.3.1968; ex. M. persicae on 
Solanum tuberosum; 10 §5; ditto, Bulandshahar; 22.1,1969; 
ex. M. persicae on S. tub_e_ro_5uin; 7 5^, 1 0; ditto, Mecrut; 
10.3,1968; ex. HJ. persicae on Nicotiana tabacum L.; 2 00, 2 OO; 
ditto; 17.3,1968; ex. M. persicae on Brassica o^ lorac.ea var, 
botrytis; 1 ^ j ditto; 18.3,1968', ex. M. persicae on Chrysanthemiun 
sp,; 25 00, 10 S^; ditto; 8.3.1969; ex. M. persicae on 
Ghonopodi-um sp.; 3 5^, 2 00; ditto; 7.3.1969; ex. M. persicae 
on Kasni; 10 55, 3 5(?; ditto; 20.3.1970; ex. M. persicae on 
Hicotiana plumbaRinifolia; 37 00, 23 00; ditto; 15.3,1972; ex. 
^^ 
M. persicae on Solantim tuberosum; 3 00, 2 00: ditto, Muzzaffar-
++ 
n a g a r ; 13 .3 ,1968 ; ex . it aero aloliun ( b l t o b l o n ) sp . on T r i t i cum 
aes t ivum; 3 QQ; d i t t o ; 1 4 . 3 . 1 9 6 8 ; ex . M. p e r s i c a e on Withamia 
somnifera; 3 00- 4 (^(?; d i t t o ; Jamnu & Kashmir S t a t e , Sopore ; 
IS .9 .1969 ; ex . M. p e r s i c a e on Solanum nigrum; 2 00; d i t t o - , 
Kofcarnag, 14 .10 .1969; from mumriies on an u t i i den t i f i ed weed; 
1 0 , d i t t o , Sopore; 1 .6 .1970; e x . Aphis s p . on Carduus s p . 
+ 
(iii). Aphidius matricariae Haliday 
(Plate X, Fig. 94; Plate XI, Figs. 102, 105) 
Aphidius matricariae Haliday has recently been redescribed 
in Durficiont by Stary (1973), 
M a t e r i a l examined: 24 (^^, 13 (?(?, INDIA: Ilimachal Pradesh , 
Simla', 14.5.1973•, ex . Myzus p e r s i c a e on Splanum tuber-psiim. 
( i v ) . Aphidius_ p.i.cipos Nees 
( P l a t e IX, F i g . 88) 
Aphidius p l c l p e s Nees has been r e d e s c r i b e d i n d e t a i l by 
S ta iy (1973) . I t has been recorded for the f i r s t t ime from 
I n d i a . 
M a t e r i a l examined: 1 Q, INDIA: Utoar Pradesh , Kumaon H i l l s 
(Garam P a n i , 3,000 f t . l j 25.10.1973*, ex . Acyrthosiphon s p . on 
Clirysanthcm-um. s p , 
( v ) . Aphidius p l a t e n s i s Brethos 
( P l a t e V I I I , F i s . 74; P l a t e IX, F i g s . 8 1 , 8 3 ; P l a t e X, F i g . 93 Q: 
P l a t e XI , F i g . 107) 
Stary (1972) has a l r eady given d e t a i l e d d e s c r i p t i o n of 
Aphidius p l a t e n s i s Brethes and a l s o d i scussed i t s a rea of d i s -
t r i b u c i o n . 
Matoria 1 exanined: 1 Q, IIIDIA: Utbar Pradesh , Dehradim*, 
19.G. 1972', ex . Aphis r ;ossypi i Glovor on Chiysanthonumi s p . and 
2 00 send by Dr. Pe te r S t a r y . 
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(vi). Aphidlus snilthi Shariaa and Subba Rao 
(Plate VIII, Fls. 70; Plate IX, Figs. 76, 84; Plate X, Figs. 89, 
96 & Plate XI, Fig. 100) 
Aphidius sinithl Sharma & Subba Rao has been redescribed 
in greater details by Mackauer & Finlayson (1967) and Stai^ 
(1973). 
Material examined; 9 00; INDLl: Jammu & Kashmir State, 
Sopore; 21,9.1969; ex. Acyrthosiphon sp. on Phaseolus radiatus L., 
2 00, 15 (5cf; ditto, Srinagar; 13.10.1969; ex. Acyrthosiphon sp. 
++ 
on Dolichos lablab L, 
(vii). Aphidius transcaspicus Telenga 
(Plate VIII, Fig. 73; Plate IX, Figs. 78, 82, Plato X, Fig. 92 d: 
Plate XI, Figs. 101 & 104) 
Stary (1973) has given a detailed description of A.ihidius 
transcaspicus Telenga. It is however for the first tine recorded 
from India. 
Material oxarainod; 15 00, 8 d'cf; EIDlA: Jannu u Kashmir 
State, iararaulla; 31.5.1070; ox. IS!:..alopterus firuiii, Geoffrey 
on Juglans re;;ia L. 
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( v i i i ) . Aphldius uzbo,::i_stanlc.us Liizhotzfci 
(Plate VI I I , F ig . 72, P la te IX, F i g s . 77, 86; P la te X, F ig . 91 & 
Plate XI, F ig . 99) 
Aphidlus uzbekistanIcus Luzhetzfci has been redoscribed 
in greater details by Starjf (1973). However, it is for the 
first time recorded from India. 
Material examined? 25 00, 20 6^^ INDIA: Uttar Pradesh, 
Meerut} 11,3.1968; ex, Macrosiphum (Sltobion) sp. on Triticutn 
aestivum L,, 1 Q, 1 Oj ditto, Muzzaffarnagarj 13.3,1968; 
ex. Macrosiph-um (Sitpbipn) sp. on T. a^sjjjrm; 3 ^ ^, 2 ditto, 
Bijnor; 17.3.1968; ex. Hacrosiphpm (Sitpbipn) sp. on T. aestiyum; 
6 5^, 3 6^; ditto, Aligarh; 10.3.1973; ex. Macrosiphum (Sltobion) 
sp., on T. aestiviun. 
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5. Genus: Diaoretie11a Stary 
Stary (1960) erected the conus Dlaerojtiella to accormodate 
Aphldiiis rapae Il'Intosh. Subcequently, he (1961b) procented an 
excellent revision of the genus as \^ ell as compared it with 
fiiaeretellus Stary and Adialytus Foerster (liLSJlPJ^ JiSMs Foerster 
partin.) Diaeretip.lla Stary has been so far separated from 
Adialytus only for having areolated propodeun. Ilov/ever, the 
characters proposed by the present X'/riter for the genus Adialytus 
are absent in Diaeretiella Stary viz., (i) anterior tentorial 
pits rounded, (ii) labial palp two segmented; (iii) oce.llo-ocular 
line (OOL) distinctly longer than post-ocellar line (POL), (iv) 
anterior margin of subgenital plate without a semi-circular notch 
in the middle and (v) mefcacarp (R-,) in males as long as in females. 
These are considered as stable characters for differentiating the 
two genera. 
(i)' Diaeretiella rapae (M'lntosh) 
(Plate XIII, Figs. 124, 125, 127, 128 & 130 and Plate XV, Fig. 144) 
Stary (lOGHb) has redescribed this species in considerable 
details. He suppressed Diaorotus aphidm Mukerjee & Chatterjec, 
along \ilth other species as a synonym of Dia.pretio 11a rapap. The 
present wrilor had an access to the entomological collection at 
the Indian Agricultural aosearch Institute, Hew Delhi, whore 
Diarotus aphidyjn is cubalo::uod. A thorough study of this species 
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reveals that i t i s certairxly not di f ferent fron D. rapae . As 
such the present wr i te r agrees with Starj^ (1961io) in taking ' 
SiASTA'tiLs aphidum as a synonym of Diae re t i e l l a rapae . 
Material examined.- 3 $§; EIDIA: Uttar Pradesh, Aligarh, 
4.4,1969; ex. Brevicoryne brass icae(Lv . on Brass ic a ol era pea, 
va r . bo t ry t i s L.; 2 ^^j d i t t o , Nain i ta l ; 5.4.1969; ex. 
B. brass lcae on B. campestris; 5 ^ 5 , 2 66; Meerut; 15.3.1972; 
ex. My 211s per sic a e (Sulzer) on Nicptiana, tabacum L.; 4 00; Jammu 
& I^ashmir, Sopore; 14.9,1968; ex. Lipaphis erysimi (Kal t . ) on 
Brassica oleracea L.; 12 ^^, 6 00j d i t t o ; 18.9,1969; ex, 
i« eiysimi on 3 . oleracea var , b o t r y t i s ; 6 ^^, 4 00; 18.9,1969; 
ex. Myzus per sic a e on Solanimi nigrum L. 
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6. Genus: Adialytus Foerster 
The genus Adialytus was proposed by Foerster (1862) with 
Adialytus tenuis Foerster, 1862 as genotype. Gahan (1911) 
declared Adialytus Foerster a synonym of Diaerctus Foerster. 
Stary (1960) revalidated the genus Adialytus Foerster and also 
gave a detailed description of the genotype, Adialytus tenuis. 
Later on Stary (1961a) placed the genus Adialytus as a synonym 
of Lysiphlebus Foerster and put all its species in a group 
named Lysiphlebus -^  Group under the genus Lysiphlebus for having 
reduced 2r-m and M in the fore wing. Subsequently, he (1961b) 
while revising the genus Diaeretlella Stary has related Lysiphlebus 
Foerster (Lysiphlebus - Group = Adialytus Foerster) to the genus 
Diaeretiella and separated the genus Diaeretlella for having 
areolated propodeum only. Mackauer & Stary (1967), Mackauer 
(1968) and Eady (1969) accorded full generic status to the genus 
Adialytu-s. Recently Stary (1970) again revalidated the status 
of the CG^ '^u.s Adialytus and made it a subgenus of Lysiphlebus on 
the basis of the following characters: (i) antennae 12-14 segmen-
ted v;ith flagellar segments distinctly longer than wide, (ii) only 
r & Rs developed, the 2r-m and part of M below it absent and 
(iii) petiole slender, somewhat dilating to the apex. The present 
writer is of the opinion that the generic status should be re-
accorded to Adialytus and the genus Adialytus can be separated 
from Diaeretiella for having, (i) anterior tentorial pits elongate; 
(ii) labial palp nonosegmented; (iii) ocello-ocular line (OOL) and 
>, 
post-ocellar line (POL) subequal; (iv) anterior narcin of sub-
genital plate (Fig. 117) v/ith a senicircular notch in middlQ, 
and (v) metacarp (R,) shorter in males. 
The genus Adialytus is recorded for the first time from the 
subcontinent of India with A. salicaphis (Fitch) and A. arvicola 
(Stary) as its representatives. Both species are being redescri-
bed in somexirhat greater details. 
(!)• Adialytus arvicola (Stary) 
(Plate XII, Figs. 109-112, 117, 119, 121 & Plate XV, Fig. 142) 
Redescription: Indian material. 
Female. 
Head (Fig. 111) . - Brown excepting f ac i a , malar space, 
clypeus and palp which are yellowish; smooth; sparsely se tose ; 
wider than thorax (0.41*, 0.30 mm); t r ans f ac i a l l ine almost 1/2 
head width (14:29); temple somewhat wider than 1/2 eye length 
(0.11-, 0.20 mn), as wide as 2/3 eye width (2 :3 ) ; malar space as 
i;ide as 1/4 eye width; tentorio-ocr-lar l i ne as wide as malar 
space, 1/2 i n t e r - t e n t o r i a l l ine (3 :6 ) ; clypoo-antcnnal l ine 1/2 
t r ans fac i a l l i n e ; S0:SD:IS=3:4:3; 00L:P0L:A0L=G.6:6:4; eyes 
moderate, oval , bald and s l igh t ly convergent towards clypeus; 
clypeus smooth, convex with 4 long se tae : an t e r io r t e n t o r i a l p i t s 
elongate (Fig. I l l ) ; maxillary palp 3 segmented with f i r s t 
0^ -
maxillary segmont twice longer than wide; labial palpus mono-
segmented twice longer than wide (Fig, 142). 
Antennae.- Brown, underside of scape yellowish brown; 
1.05 mm long; 12 segmented, first flagellar segment almost 
parallel sided, somewhat longer than second flagellar segment, 
two and a half times longer than wide; second flagellar segment, 
two and a half times longer than wide; second flagellar segment 
a trifle more than twice as long as wide, rest of the flagellar 
segments subequal in length and gradually thickened towards 
apex, apical segment three and a half times longer than wide. 
Thorax.- Brown excepting prothorax, sides of parapside, 
upper half of raesopleura and propodcum which are yellowish; 
mesoscutum setose along margins and parapsidal furrows, the 
latter only v/eakly indicated anteriorly and slightly crenulate; 
propodeum (Fig. 112) smooth. 
Fore win^ AS (Fig. 109).- E^aline; venation brown; ptero-
stigma narrowly triangular, brovm, three and a half to almost 
foui' times longer than wide, as long as metacarp; metacarp dis-
tinctly longer than r & Rs (0.32; 0.24 mm). 
Hing \;in|;s.- Ifyaline; five and a half tines longer than 
wide (1.10; 0.20 mm); marginal fringe as long as 1/3 wing width 
(0.07; 0.20 mm). 
Lc::s.- Fore legs yellowish with pretarsi and upper side 
of femora brown; middle and hinii lege, brown excepting underside 
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and a^ jices of femora and tibiae yellowish; pubescence of 
unequal length, appressed excepting some elected setae on 
hind femora. 
Abdomen.- Broxm excepting petiole, anterior margin of 
syntergum and subgenital plate which are yellowish; lanceolate; 
petiole (Fig. 110) somewhat longer than two times width at 
spiracles, strongly narrowed anterior to spiracular tubercles 
and dilated at apex, slightly convex, smooth, sparsely setose 
posteriorly, median tubercle rounded, situated at apical third; 
spiracular tubercles situated almost in the middle of petiole; 
external genitalia (Fig. 119) third valvulae blackish, tv;o and 
a half times longer than wide with almost straight margins and 
apex with 6 sensillae (Fig. 121); anterior process of second 
valvulae slightly curved downwards. 
Length.- 1.6 mm. 
Male. 
Resembles female but differs in the following characters. 
Coloration uniformely broxm; antennae 14 segmented, all flagellar 
segments of equal length, apical segment longer than penultimate 
segmoni:; Metacarp distinctly shorter than pterostigma (16:22), 
as long as r Jc Rs. 
Length.- 1.6 mn. 
M a t e r i a l or.amlned.-3 ^(^, UDIA: llimachal P radesh , Mana l i , 
2G.G.19G7, ex. Sipha (RunELsJLa) majolis. ( P a s s . ) , on wild g r a s s , 
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(Coll:M. Ilayat); 4 ^^, 1 O5 Jannu & Kashmir, Vfadoora', Hay, 
1970; ex. S.CR). maydis. on Cynodon dactyIon L,; 1 0; from 
Czechoslovakia, sent by Dr. Poter Sfcary. 
Goimcnts.- The Indian material differs from the 
Czechoslovakian material in having lighter coloration of the 
body, and appressed and short leg pubescence, 
(ii). Adialytus s a lie,a phis (Fitch) 
(Plate XII, Figs. 113-116, 118, 120 & Plate XV, Fig. 143) 
Redescription.- Indian material. 
Female. 
Head.- Dark brown, clypeus and palp yellov/ish brown; feebly 
granulate to almost smooth; sparsely se tose; v/ider than thorax 
(0 .41; 0.30 mm); t r ans fac i a l l i ne almost 1/2 head v/idth (14:29); 
temple as \;ide as 1/2 eye length (0.10; 0.20 mn) , somo\;hat i/idor 
than 1/2 eye width (7:14); malar space as wide as 1/3 eye width; 
clypoo-pntennal l ine 1/2 t r a n s - f a c i a l l i n e ; tentor io-oci i lar l ine 
equal to malar space, as wide as 2/3 i n t e r - t e n t o r i a l l ino (2 :3 ) ; 
S0:SD:I3=2:3.6:3; O0L:POL:AOL=7:6.5:l; eyes moderate, oval , bald, 
sli.'ihtly convergent towards clyncus; clypeus oval , convex, smooth 
with .'^ -6 long c:euio; f i r s t maxillary segment three times longer 
than wide; l ab i a l palpus monosegnented alnosc two and a half times 
longer th;ui wide (Fig. 143). 
Antennae.- Dark bro\7n, excepting annellus and base of f i r s t 
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flagellar segment \/hich are yellowish bro\'m; 1.0 mm long; 
12-13 segmented; first flagellar segment equal to second fla-
gellar segment, parallel sided, two and a half times longer 
than wide; rest flagellar segments gradually thickened tov;ards 
apex, so as penultimate segment two times longer than wide; 
apical segment four times longer than x;ide. 
Thorax.- Dark brown; feebly granulate to almost smooth; 
sparsely setose along margins and parapsidal furrows, the latter 
only xireakly indicated anteriorly and slightly crenulate; propo-
deum (Fig. 116) smooth. 
Fore wings (Fig. 115).- Valine, venation brov/n; ptero-
stigma triangular, broT-m, three times longer than wide, distinctly 
longer than metacarp (0.31j 0.24 mm); metacarp as long as r & Rs. 
Hing wings.- PJ^ aline; five times longer than wide (1.35; 
0.21 mm); marginal fringe as long as 1/3 wing width. 
Logs.- Yellov;, excepting outer of hind femora, most of tibiae 
and all tarsal segments .broxmish; pubescence of unequal length, 
hind fenora with some erect setae. 
Abdomen.- 3ro\>m., excepting petiole, base and suture of 
syntergim which are yellox/ish; laucoulace; pcolole (Fig. 113) 
longer than tv/ice width at spiracles, narrowed anterior to snira-
cular tubercles and dilated towards apex, slightly convex, smooth, 
sparsely setose in posterior half, median tubercle distinct but 
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not demarcated sharply, rounded and rugulose; splracular tuber-
cles distinct and situated almost in the middle; external geni-
talia (Fig. 118) third valvulae blackish, a trifle more than 
two tines as \/lde, v/ith slightly concave dorsal margin and apex 
with 6 sensillae (Fig. 1 2 0 ) . 
Length.- 1.9 mm. 
Male. 
Resembles female but differs in the following characters. 
Coloration dark bro\m rather blackish, petiole yellowish broirm, 
and coxae yellowish; antennae 15 segmented; 1.35 ram long; 
petiole two times longer than wide with spiracular tubercles 
distinctly anterior to middle (Fig. 1 1 4 ) , median tubercle indis-
tinct; metacarp shorter than pterostigma and r & Rs (15:23:17). 
Length.- 1.8 mm. 
Material examined: 6 00, 2 00: INDIA: Jamnu oc Kashmir, 
V/adoora; 4.6.1970; ex. aphids on Salix caprea L,; 1 0, from 
Czechoslovakia, sent by Dr. Peter Stary. 
The Indian material of this species also differs in having 
lighter body coloration and only hind femora v;ith some erect 
setae whereas in the Czechoslovakian material all the legs are 
provided with erect setae. The latter condition is also des-
cribed by Takada (19GS) in the material collected from Japan. 
v^'-C'-^.'^ito V oru i tji. 
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7, Genus: Lysaphldus Smith 
Smith (1944) proposed Lysaphidus, 3s a subgenus of Aphidius 
Nees with AP lidus (Lysaphidus) adelocarinus Smith as subgenotype 
for having (i) metacarp (R-j_) short (ii) anterior prong of the 
second valvulae large and appearing flat from the side and (iil) 
propodeum bearing carinae. He added tliree new species to the 
subgenus from Nearctic region namely; Lysaphidus adelocarinus,, 
L' rami thy rus and L. ros aphid is and shifted Aphidius mul tj.ar t ic ula tus 
Ashmead as Lysap^ hldus mul t iar t ic ula tus to the subgenus Lysaphidus. 
Stary (1960) gave generic status to the subgenus Lysaphidus. He (1961P) 
added three new species in it namely; L. schimitscheki, L. arvensis 
and L. ery_siml.. He also prepared a key to identify the European 
species. Mackauer (1962) transferred L. schimits.cheki Stary to 
the genus Aphidius Neos. Takada (1966) added three new species 
to Lysaphidus from Japan namely; L. plpptrichophori, L. matsuyamonsis 
and L. c_alllpterinellae and also prepared a key for the Japanese 
species. Eady (1969) has reduced the genus Lysaphidus to subgeneric 
level. Recently, Starjf (1970) in his excellent monograph entitled 
" iiology of Aphid parasites" has retained generic status of 
Lysaphidus. The revival of generic status to Lys.aphidus is con-
firmed by the present \;riter on the basis of the characters given 
by Stary (1970) and consequently Lysaphidus qadrii sp.n. has been 
added as a now species to the genus Lysaphidus. 
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i^^ ** lysaphldus qadrii sp.n. 
(Plato XIV, Figs. 132-136) 
Female» 
Head.- Dark brown, clypeus, malar space and palp yellowish; 
setose; wider than thorax (0.40; 0.31 mm); malar space as wide 
as 1/5 eye length (0.04; 0.21 mm); tentorio-ocular line as wide 
as 1/3 inter-tentorial line; tentorial pits elongate; clypeo-
antennal line shorter than facial line (0.12«, 0.15 mm); SO:SD:IS= 
2:4:3; 00L:P0L:A0L=9:5:3; apical angle of ocellar triangle right 
angled (Fig. 136); eyes moderate, oval, setose and convergent 
towards clypeus; clypeus smooth with 6 long setae and separated 
from face by an arcuate groove. 
Antennae.- Brown, underside of scape and pedicel yellowish, 
1.12 mn long; 13 segmented; first flagellar segment somewhat 
longer than second flagellar segment, parallel sided and two 
and a half times longer than wide; rest of the flagellar segments 
gradually thickened towards apex; flagellar segments 2-9 three 
tines longer than v/ide; penultimate segment shorter than twice 
width; apical segment alinost fclirice longer than v/ide. 
Thorax.- Dark brown; mesoscutim setose along margins and 
parapsidal furrows; parapsidal furrov/s distinct anteriorly and 
* This species is named after late Prof. M.A.II. Qadri. 
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slightly crenulato; propodeim areolated v;ith small and narrow 
pentagonal areola and strongly developed transverse carinae 
reaching upto the spiracles and with median carina, each upper 
areola with 4 and lower with 2 setae. 
Fore wings (Fig. 132).- I^aline; venation brown excepting 
2r-m v;hich is hyaline; pterostigma triangular, four tirnos longer 
than wide; metacarp (Rq) almost as long as 1/2 length of ptero-
stigma (0,19; 0.39 mm); first abscissa of r & Rs longer than width 
of pterostigma (0,14; 0.10 mm). 
Legs.- Brownish. 
Abdomen.- Broxm excepting petiole which is yellowish; 
petiole (Fig. 133; 134) two and a half times longer than wide at 
spiracles, slightly dilated at apex with a central longitudinal 
carina extending upto posterior third and with small lateral 
impression posterior to the spiracles; feebly rugose around the 
spiracles and posterior to the lateral impressions, almost smooth 
posteriorly; sparsely setose in posterior half; antero-lateral 
area with 16 costulae, spiracular tubercles situated somewhat 
anterior to the middle of petiole; genitalia (Fig. 135) third 
valvulae slender with slightly concave dorsal margins. 
Lennth.- 1:1.14 mm. 
liolotype ^ j IITDIA: U t t a r Pradesh , S i t a p u r ; 14.3.19735 on 
leaves of Artoc_arjrus hqtenophyl lus L. 
OJ -
Lysaphldus qadrii. sp.n. is closoly related to L, arvensls 
Stary from vhich it differs in the folloi/ing characters: 
l^ saj)hid]ic_ pad^ rii sp.n. 
1. Apical angle of ocellar 
triangle right angle. 
Lysaphidus arvaisis Stary 
1. Apical angle of ocellar 
triangle obtuse angle. 
2, First flagellar segment 2. First flagellar segment somewhat 
two and a half times more than three tines as 
longer than wide. long. 
3. Metacarp (R^) as long as 3. Kotacarp (R-L) about I/O shorter 
1/2 length of pterostigma. than pterostigma. 
4, Petiole two and a half 
tines longer than wide 
at srjiracles. 
4. Petiole almost three times as 
long as wide at spiracles. 
5. Third valvulae slender. 5. Third valvulae stout. 
o^l- -
8. Genus: liYsiphlubla Stary & Sclilinger 
The genus LysiT^hlobla was erected by Stary & Schlinger 
(1967) for the reception of Lysiphlobia ;1aponica (Ashnead), 
which was previously in the genus Lyslphlebus Foerster. 
lysiphlebia differs fron Lyslphlebus for having the propodeum 
conpletely areolated and strongly declivous in Its lower part 
and also in the structure of the petiole. The genu.s is reported 
for the .first time from India and a new species is described. 
Key to the species given by Star^ & Schlinger (1967) is also 
revised to acconnodate the now species. 
Revised key to the species of the genus Ij^ pJLphj^ b.ia. 
based jDn__fepia_los_ 
1. Metacarp (R^) and pterostigma subequal_; propodeum with a 
distinct mid-longitudinal carina, petiole coarsely 
rugose with a central longitudinal carina 2 
__ Kctacarp (R-^ ) distinctly longer than pterostigma, pro-
podeum without mid-longitudinal carina, petiole smooth 
\;itliout central longitudinal carina L. mii'zaj. sp.n. 
2. Distance bctv;een s.)iraciilar tubercle and apex of 
petiole 1/2 times more than width at spiracles 
L. .laponica (AsiTmead) 
__ Distance bcti/cen spiracu?.ar tubercle and apoz of petiole 
a little r lorter than \:idth at spiracles 
L. rii^;p_s_a Strr^' .T.- Schlinger 
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(i^ • Lyslphlcb.la ulrzai, sp ,n.* 
(Plate XIII, Figs. 122, 123, 126, 129 & 131) 
Female. 
Head." Brov/n excepting middle of f rons , pos te r ior of 
occiput and facia which are yellowish brown; clypeus and pa lp i 
yellow; t r ansverse , smooth, h a i r y , wider than thorax width a t 
tegulae (0.442; 0.314 mm); occiput margined; temple 1/4 narrower 
than eye width (0.128; 0.171 mm), equal to clypeo-antenna 1 l i no ; 
in te r -ocu la r l ino as long as f a c i a l l i n o , d i s t i n c t l y longer than 
t r ans f ac i a l l ine (0.30; 0.228 mr.); t r ans fac i a l l ine 1/2 head 
vridth; socket-ocular l ino shor ter than socket diameter (0.042; 
0.071 mm); malar space 1/3 of eye length (0.071; 0.20 mm), as 
wide as mandible v^idth; t en tor io-ocula r l ine shor ter than i n t e r -
t e n t o r i a l l ine (0.074; 0.096 mm); 00L:P0L:A0L=9:6:4; eyes l a rge , 
prominent, oval , bare and some\\rhat convergent tov/ards clypeus; 
clypeus oval with 10 long s e t a e . 
Antennae.- Scape, ped ice l , annellus and underside of f i r s t 
and second f l age l l a r segments yellov;, r e s t brown; 1.28 mm long; 
13-14 segmented; f i r s t and second f l age l l a r segments subequal, 
each tv;o and a half tii'.os longer than wide; ap ica l segmjnt longer 
than penultimate segment (0.151; 0.092 mm). 
* This species i s named af te r Prof. M.B. I l i rza , formerly 
Head, Department of Zoology, l l i ga rh Muslim Univers i ty , 
Aligarh, In-lia. 
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Thorax.- Prothoraz yellowish, mesoscutuin bro\m or yellow 
in tho later condition with one brown spot in each parapsis 
and another on scutal portion betv;een parapside; tegulae, meso-
notal furrow, axillae, anterolateral margins of mesoscutelliHn 
and propodeimi yellowish, rest brown; parapsidal furrows distinct 
anteriorly, slightly crenulate, effaced on disc; propodeum 
(Fig. 126) areolated, strongly declivous behind lateral carinae, 
mid-longitudinal carina absent. 
Fore v;ings (Fig. 122).- I^aline; less than three times 
longer than wide (1.542; 0,557 mm); venation brovm except 2r-m; 
pterostigma yellowish in the middle, four tines as long as wide, 
shorter than meta'carp (R-j_) (0.357; 0.457 mm); r & Rs shorter than 
pterostigma; 2r-m 1/4 of r & Rs (0.071; 0,285 mm). 
Hind wings (Fig. 123).- Hyaline', slightly more than five 
times as long as wide (1.140; 0.214 mm); venation brown; marginal 
fringe 1/3 wing width (0.071; 0.214 mm). 
Logs.- Yellov/, tarsal segments yellowish brov/n. 
Abdomen,- Brovm excepting petiole and anterior end of third 
tergum which are yellov;, apex of abdomen brownish black; lanceo-
late; petiole (Fig, 129) two times longer than wide at apex, 
slightly more than twice as long as vride at spiracular tubercles; 
distance between spiracular tubercle and apex of petiole about 
1/6 longer than width at spiracles; post-nctiolar terga smooth, 
sparsely hair}'; external genitalia (Fig, 131) black, third valvulac 
with straight dorsal margin and 7 pegs at its tip. 
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Length . - 1.88 mm. 
Ma l e . 
Resembles female except i n t h e fol lowing c h a r a c t e r s : 
Antennae 14-15 segmented; c o l o r a t i o n dark brown. 
Holotype 9 , 75 9$, 25 (f(?, p a r a t y p e s ; INDIA: U t t a r Pradesh 
Meerut , ex . Longimiguis s a c c h a r i (Zehnt . ) on Saccharum 
off ic inarum L . ; 25 .11 .1968; 1 0 ; d i t t o , Prinjab, Pa thanko t ; 
23.8.19685 ex . Rhopalosiphtn s p . on S org him yu lga re P e r s . ; 
1 ^ 5 1 0 ; d i t t o , Saharanpur; 27 .10 .1969; ex . Rhopalosiphimi maidi^s 
F i t c h on Psidrum £U.1 ava L . ; 1 Q, d i t t o , Meerut , Kharkhanda; 
10 .11 .1970; ex . Rhopaloslph-um ma id i s on Sorghum v u l g a r e ; 16 QQ, 
9 00 ; Kathgodam; 24 .10 .1973; ex . Rhopalosiphum m^aidis on Sorghum 
v u l g a r e . 
?^ 
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9, Gonus: Llpolezis Foerster 
Foerster (1862) erected the genuc Lipolexij:, with 
L. gracilis Foerster as genotype. Ashnead (1888 & 1891) added 
three species to the genus from North America, namely; 
Lipplexis sallcaphidis Ashmead, Lipolexis fuscicornis Ashmead 
and Lipolexis chenopodlaphidls Ashmead. Gahan (1911) placed 
the genus Lipolexis as a synonym of Diaeretus Foerster. Further, 
he also synonymised Lipolexis sa lie aphj-jlis Ashmead with Diapretus 
salicaphis (Fitch) and transferred Lipolexis fusclcprnis and 
Lipolexis chenopodiaphidis to the genus Diaeretus. Stary (1959) 
on studying the genotype of 1^ ^ gracilis Foerster, revalidated 
the genus. He also confirmed Gahan's (1911) placing of the thi'ee 
spccies (i) L. chenopodiaphidis (ii) L. fuscl_cornis_ (iii) "^ "^^ -oxys 
. salieaphls in the genus Diaeretus. Later, he (1960) synony-
mised the genus Gy nop ryptus Qui lis, x/ith Lipolexis Foerster. 
Stary's continued efforts (1961a and 1961b) resulted in placing 
i* chenopodiaphidis as a synonym of Diaeretiolla rapae (M'Intosh) 
and transferring Lipolexis fuscicornis i.shraead and Trioays 
salicaphis Fitch to the genus Lysiphlobus Foerster. Recently, 
Mackauer (1968) confli-med the placing of Lipolexis fuspicornis 
in the gonus Lysiphlcbus but at the same time not agreeing v;ith 
Stary anu had took out Trlpizys. salicaphis from the genus 
Lysiphlobus and placed it in the gonus Adialytus. The present 
writer upholds the final placement of Lin lex is fuscico_rnis in 
*Y\r-^ '' \r;\ ( nil) 
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the genus Lyslp.hle]3us and T. salicaphis in the genus Adialytus. 
The genus Llpolexls can be easily separated from the closely 
allied genera of A:)hidiidae for having: (i) vein r <^  Rs longer 
than 2/3 of its maximum length, almost completing the cell SRI 
and (ii) third vulvulae slightly curved downwards with dilated 
apex and upper part more strongly sclerotized. The present 
writer proposes the following new generic characters, viz. (i) 
anterior margins of terga5_Q , and sternag ^  .-y. pocket shaped 
and provided with anterolateral apodemes (Fig. 150-154) (ii) 
anterior margin of oblong plate (second valvifers) dra\m out as 
upward directed process, (iii) anterior process of quadrate 
plate (IX terguia) sharply curved dowm^/ards, thereby, flanlring 
the anterior process of the oblong plate and (iv) posterior 
margin of quadrate plate straight. 
Stary (1959), while redescribing the genus Lipolexis has 
mentioned that in L. £raj3jJLi_s, (type species of the genus) the 
maxillary palp and labial palp are 4 and 2 segmented respectively. 
However, the present writer had recorded tliree segmented maxillary 
palp and nonosegmented labial palp (Figs. 141) in Lipolex,ls 
£irpj3jJLis, in Indian and Czechoslovakian species. The same scg-
nontal conditions have been recorded in L. scutellarA?, Mac leaner 
(Figs. 155 J: 15G). 
_i£ey to__thc snocjes of genus Jbij3oIj^ xi^ s^ oorster based on females 
1, PotiolG with prominent central bifurcating carina 
L. iirjiG_JiJLi3. F o e r s t o r 
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__ P e t i o l e without central car-ixia 2 
2. Peti 'olo with l a t e r a l creitulate carirxacj t h i rd valvulae 
short and s t ra igh t L. s c u t e l l a r i s iJackavier 
_ P e t i o l e without l a t e r a l carinae; th i rd valvulae long, 
curved downwards with d i la ted apex L. orefgnae (G-ahan) 
( i ) . Lipolexis g r a c i l i s "i'oerster 
(P la te XV, Figs . 137-141) 
Lipolexis gra.ci l is has been redescribed by Stary (1959) 5 
S t a r / o : Schlinger (1957) and Takada (1968). This descr ipt ion 
appl ies fu l ly v/ell on the Indian species. However, the species 
col lected from Uttar Pradesh (India) d i f fe r s fron that of Jamiau & 
Kashmir (India) in having l i g h t body colour and head f inely rugose-
r e t i c u l a t e . 
IIater_iaJL_ examined. - 2 (^ Q, 3 (fcf; Cz echoslovakiai ISSE.* 
Praha, botanica l Garden; 1.10.1957; ex. ''^rpchycnudus sp. on 
^amcctum vul.-are. Coll. (:[olmrn) ; 5 Q$, 2 Ocf; i:3IA: iCashrnir, 
Jopore; 18.9.1969; ex. Aphis pomi De Geer on Pyrus malus 1 . ; 
^ 9$» 1 ^; 4.6.1970; ex. ilhopalosiohum n^/mpheae on Alo^ina sp.j 
1 ^; 1.6.1970; ex. Sip ha (4un,;Gia.) maydis (J i tch) on Oynodon 
dactylon L. ; 3 §^, 1 (/; Uttar Prn^iosh, Lleerut, Ilapur; 19.11.196Ci 
ex. Aolii^ craccivora i.ocn. on Polichoc lablab L.; 8 §0, 3 00; 
Alignrh; 16.1.1939; ex. Aii"AS il\'^I\P. bcop. on 001?nun nigru-i }..', 
3 ^^, 2 dcf; 12.3.1970; ex. \)-'iv, fabae on Prppver sp . ; 5 00; 
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1 C)j d i t t o} 11.3,1973; ex. ,1^ster.one,ura so ta r iae (Thomas) on 
Cynodon daptyIon; 1 ^5 d i t t o , K-umayon Hil ls (Garan Pani , 
3,000 f t ) 5 23.10.73; ex. Aphis fjibae on Solairqm nigrum} 7 $§ , 
5 00} d i t t o , Aajasthan, Udaipur} 2.10.70} ex. Aphis fabao on 
Solanim nigrum. 
( i i )» Lipolexis s c u t e l l a r i s Hackauer 
(Plate XVI, F igs . 145-157) 
F i r s t described by Mackauer (1962a); redescr ip t ion i s 
e s sen t i a l since some characters need e labora t ion . Further in 
Indian species the head i s f inely r u g o s e - r e t i c u l a t e . 
Redescr ipt ion.- Indian m a t e r i a l . 
Female. 
Head (Figs . 148, 149) , - Bro\m excepting frons , f ac i a , lower 
par t of temple, malar space and clypeus which are yel lowish; 
narrowed behind eyes; finely r e t i c u l a t e rugose; sparsely se tose ; 
1/4 wider than thorax (0 .41 ; 0.34 mm); in te r -ocu la r l ine shorter 
than f ac i a l l ine (0.24; 0.28 ran); temple as wide as 1/3 eye lGn:;th 
(0.08; 0,24 mn), narrower than 1/2 eye width (3 :7 ) ; clypooantonnal 
l ino 1/2 f ac i a l l ino ; t en tor io-ocular l ine almost 1/3 i n t o r - t e n t o -
r i a l l ino (0.03} 0.08 mm); S0:SD:IS=3:4:3; 00L:P0L:A0L=8:3:3; eyes 
la rgo , oval , prominent, bulging, sparsely se tose , convergent t o -
wards cly^eur,; clypeus oval , convex with 10-12 long se tae ; maxillary 
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and labial palp yellowish white. 
Antennae.- Scape and annellus yellow, pedicel and first 
flagellar segment yellowish brown, rest of the flagellar seg-
ments broim; 1.6 mm long; 12 segmented; all flagellar segments 
almost of equal length, first flagellar segment four times 
longer than \iride. 
Thorax.- Yello^ i/ excepting mesoscutum and mesoscutellum 
which are yellowish brovm; smooth; mesoscutum ;/ith sparse 
posteriorly directed long setae along effaced parapsidal furrows 
and margins; parapsidal furrov/s narrow with only anterior portion 
distinct, slightly crenulate; mesoscutellum convex, quadrangular 
with three inwardly pointed long setae along each lateral margin; 
propodeun (Fig. 157) areolated with strongly raised carinae, 
gore wings (Fig. 145).- I^alinc, setae dark brown causing 
sli::ht brovm infuscation; venation brown; pterostigma triangular 
v;ith blackish tinge in the middle, twice longer than wide (0.31; 
0.14 mn); metacarp longer than pterostigma (25:22), shorter than 
r C: Rs (0.35; 0.41 mn). 
Logs.- Yellow, lower part of tibiae and tarsal segments 
and middle of hind femora yellowish brown. 
Abdomen.- Brown with petiole, base and suture of syntergum 
yello\ir, abdominal apex blackish; narrov/; lanceolate; petiole 
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(Fi[;, 146) convex, feebly rugulose, wider at apex, three times 
as long as wide at spiracles, spiracles situated at apical 
third, lateral carinae crenulate, running upto spiracles; third 
valvulae (Fig. 147) blacIrish, stout and straight, comparatively 
densely setose. 
Length.- 1.84 mm. 
Male,. 
Resembles female in all respects except for the 13 segmented 
antennae and darker coloration. 
Material examined.- 75 99, 35 66^ INDIA: Uttar Pradesh, 
Meerut, Uldanj 23.10.1968; ex. Aphis cracclyora (Koch.) on 
Dolichos lab lab 1.; 2 ^^j Aligarh; 8.10.1968; ex. Aphis _cr_aGc^ '^ oy? 
on D. lab lab; 2 99, 3 6(f; ditto, Aligarh; 15.11.1973 on Aphis 
gossypii on Coccinia cardifolia Cogn.; 6 9$} 7 ditto, I'vathgodam: 
26.10.73; ex. A;)his craccivora on Dolichos lab lab L.; 24 99? 20 66; 
ditto; 26.10,73; ex. Aphis gossypii on Cucumis melp L.; 2^9, 1 0; 
ditto; 20.10.73; ex. Aphis fabae on Phaseolus munga L. 
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10. Genus: Trloxys Haliday 
The senus Triox./s was proposed by Ilaliday (1833) vjith 
1.' CT-J^sli (Curtis) as type. I t can be eas i ly dis t inguished 
from the al l iedgenera for having : ( i ) p e t i o l e with only one 
pa i r of tuberc les (spiraculgir or primary tubercles) and ( i i ) 
pos te r io r end of sujgenital p l a t e with a p a i r of prongs. 
Smith (1944) while revisiA'j the North American species of 
Trioxysf added a new subgenus A cant ho cau du s for the species 
having : ( i ) the subgenital p l a t e v/ith an accessary prong and 
( i i ) d i s t a l abdominal terga bearing conspicuous stout spines 
along post-erior margin with ^ . t i s s o t i Snith as type. Llackauer 
(I960) ra i sed Acanthocaudus to generic level on the bas i s of the 
above characters and also s p l i t the genus Trioxys into four 
subgenera : ( l ) Betulox/s liackauer v/ith T. corapressicornis iiuthe 
as tyipe» for having ( i ) p a r a l l e l sided p e t i o l e with almost 
inv i s ib le primary tubercles and ( i i ) prongs of the subgenital 
p l a t e \;ith a knee-shape bend beyond the middle and well developed 
b r i s t l e s ; (2) Unodoxys aackauer, with ^ . angel lea e Haliday as 
type for the species haviiig pe t io l e with primary and secondary 
tuberc les ; (3) ""rioxys s. s t r . with T. c i r s i i (Curt is) as 
tyoe for the species with only primary tuberc les and Poctoxys 
n^dcauer, with T^ . ma croc era tu s S t a r / as type for having : 
( i ) -oriiiary tubercles s i tua ted almost on the middle of 
the p e t i o l e ( Ii) pron'-^c remarkably long without ap ica l 
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hairs and (iii) third valvulao rather lone with stout brush 
like bristles at the inner side. Subsequently, Mackauer (1961) 
raised the subgenus Binodoxys to generic level on the basis of 
petiole with two pairs of tubercles. But Stary and Schlinger 
(1967) retained Jinodoiys as a subgenus of Triox^^s. They pro-
posed a new subgenus Fissicaudus xfith T. confucius Mackauer as 
type under the genus Trioxys Haliday, for having prongs of the 
subgenital plate arising near the base and (ii) third valvulae 
bean shape. The present writer agrees with Macloauer in giving 
generic status to Acanthocaudus Smith and Binodo>ys Kackauer, 
It is further suggested that the subgenus Fissicaudus Stary & 
Schlinger may be transferred from Trioxys to 31npdp2q/s on the 
basis of fche petiole having t\/o pairs of tubercles. 
A. Subgenus: 3etulo>yp Mackauer 
The subgenus Betulo:xys has been recorded foi' the first 
time from India with T,(B.) intermedius sp.n. A key to the 
species of the subgenus Betuloxys is proposed. 
Key to tht) species of the subgenus Betuloxys based on females 
1. Pront'^ s of the subgenital plate distinctly curved upwards 
before ioieo-bend 2 
_ Pronf;n of the subgenital plato straight upto Imec-bend. 3 
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2, Propodeuii v i th cor.plete pentaconal areola ^ ne t io leb 
\^fidth a t sp i rac les d i s t i n c t l y greater than width a t 
pos ter ior end T. (B.) a f f in i s Mactouer 
__ PropodeiLm yithout areola^ j i e t io l e ' s width a t spi rac les 
s l i ch t ly shorter than width a t pos ter ior end 
T. (B.) compressicornis Ruthe 
3 . Metacarp (R^) d i s t i n c t l y shorter than r & Rs, propodeum 
vrith complete pentagonal a reo la , length of post imee-
bend portion of pron^ tv/o t ines greater than width of 
loiee-bend T . (B.) hortorura Stary 
_ Metacarp (R-|_) subequal to r & Rs, propodeun without 
areolaJ l3ngth of post knee-bend port ion of prong six 
and half times greater than width of knee-bend 
T. (B.) intermpdius sp .n . 
(i)« Triosys (3etulo>ys) intermedius sp.n. 
(Plate XXIII, Figs. 204-209) 
Female. 
Ilead.- Dark broxm with brownish facia and yello\i;ish malar 
space and clypeus; ruguloso ana sparsely se tose ; wider than 
thorax (u.3CG; 0.271 rj-:)', in tor -ocular l ino almost one and a 
half t ines longer than t r ans fac i a l l ino (0.228; 0.112 mm), 
« 
s'lortor than f ac i a l l i a e (0.228; 0.271 mm); temple shor ter than 
1/2 eye length (^.10; 0.24 mm), and longer than 1/2 eye width 
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(0.10; 0.167 nm); tentorlo-ocular line 1/6-1/7 iater-tGntorial 
line; S0:SD:IS=4:7:5; 003:E0S:A0S=8:4:3; eyes large, oval, 
bulging, sparsely setose and strongly convergent towards clypeus; 
clypeus oval, convex, smooth \irith 8 long setae; maxillary and 
labial palp segments yellow. 
Antennae.- Scape, pedicel, annellus and first flagellar 
segment yellow, second flagellar segment yellowish brovm, rest 
of the flagellar segments brown and thickened; 1.29 mm long; 
12 segmented; first flagellar segment somewhat longer than 
second segment, each foui" and a half times longer than x;ide; 
flagellar segment 3-7 ali';ost three times longer than wide, 
flagellar segment 8 and 9 aLuost two and a half times longer 
than wide, apical segment pointed and four times longer than 
wide. 
Thorax.- Dark brown, prothorax and mesosternum yellowish, 
propodeum and mesopleura brown; nesoscutum falling vertically to 
prothorax somev/hat covering it dorsally , sparsely setose anteriorly, 
along margins and effaced parapsidal furrows; parapsidal furrows 
distinct anteriorly and crenulate; propodeun (Fig. 207) with few 
rugosities and two semicircular carinae in the lower half. 
Fore, \-ii'i:\s (Fig. 1^04).- li^ 'aline, venation brown; ptorostigma 
triangular wiLh yellowish tinge in the middle and three times 
longer than wide; metacarp shorter than pterostigma (0.257; 
0.30 nm) and almost as long as r .": lis. 
t) L. 
A. 'V Yl^\0 
- 'l^ -
Legs.- YQUOM vjith yollowisli brown tarsal segments. 
Abdomen.- Brovn excepting petiole, anterior and postero-
lateral margins of third tergum and terga 8 and 9 which are 
yellowish; lanceolate; petiole (Fig. 206) smooth, sparsely 
s^etose and one and a half times longer than wide at spiracles, 
distance between spiracular tubercles equal to the distance 
between spiracle and posterior end; external genitalia (Fig.205) 
yellowish brown; subgenital plate v/ith prongs yellowish, length 
of post tmee-bend portion of prongs six and a half times greater 
than width of Icnee-bend (Fig. 209). 
Length.- 1.84 mm. 
Male. 
Resembles female except in the follo\;ing charac te r s : 
antennae 14 segmented and colora t ion darker than in the female. 
Holotype ^ , 12 55, 6 66, paratype; IlIDIA: Jammu u Kaslmir, 
Sopore, '."/adoora ^ ex. liracliycaudris he l i ch iys i (Kal t . ) on Centaur ea 
ibe r i ca ; 12.9.19G9. 
3 . Subgenus: Trio:>ys Hallday 
So f a r , only one species Tiii^z^Ls (Trioxys) auctus Hallday 
i s Imown to occur in India (Dharamadhikari o: x^amaseshiah, 1970). 
In the present v;ork one new species Trio-ys (Trioxys) kashmoricnsi; 
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i s added to the subgenuc and a^iotlier Trloxys (Trio:xy.s) pa l l idus 
Haliday i s recorded for the f i r s t time from India . 
( i ) , T r i o y s (Triox^fs) ,kashiiieriens,is sp .n . 
(Plabe XXIV, F igs . 210, 212, 214, 216, 219) 
Female. 
Head.- Brown excepting facia and malar space \i;hich are 
yelloxiTish brown, clypeus, maxillary and labial palp yellow; 
sparsely setose; wider than thorax (0.41; 0.34 mn); inter-
ocular line equal to facial line; toiriple somewhat \7ider than 
1/2 eye width (0.10; 0.17 mm), narrower than 1/2 eye length 
(0.10; 0.22 ran) transfacial line longer than 1/2 facial line 
(0.17; 0.31 mm); malar space as wide as 1/4 eye width; tentorio-
OGular line 1/3 inter-tcntorial line; S0:SD:IS=2:4:3; OOL:POL:AOL= 
9:4:4; distance between posterior ocelli (POL) twice longer than 
minimum diameter of an ocellus; oyes large, oval, sparsely setose, 
convergent towards clypeus; clypeus oval, convex with 5-7 setae. 
Antennae.- Scape, pedicel and annellus yellow, first fla-
gellar segment yellowish brown; 1.5 mm long; 11 segmented; all 
flagellar segments with rhinaria and slightly thickened towards 
apex; first and second flagellar segments four times longer than 
wide, sixth at least three and a half times longer than wide, 
7 and 8 tliroe times lo'iger than wide, a.iical segment five tines 
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longer than v;ide and one and three fourth tines loncor than 
penultinate segment (0.23; 0.13 mm). 
Thorax.- Yellowish orange excepting the smaller forms 
with yellowish brown to completely brown mesoseutiin; mesoscutiffii 
smooth, convex, slightly covering the prothorax dorsally, with 
sparse posteriorly directed long setae along margins and effaced 
parapsidal furrov/s; parapsidal furrows distinct anteriorly, 
slightly crcnulate; meso-scutellum \irith 4 inwardly pointed long 
setae along each lateral margin; propodeura (Fig. 214) areolated, 
smooth and sparsely setose. 
Fore wings (Fig. 210).- I^aline, venation brown; ptero-
stigma triangular with yellowish tinge in the middle, 2.7 times 
longer than wide, distinctly longer than motacarp (5:3); meta-
carp almost 1/2 r & Rs (0.21; 0.41 mm). 
Legs.- Orange yellow, pretarsi brown. 
Abdomen.- Yellov; excepting the sides of syntergum and 
5th tergum v/hlch are brown, but in smaller forms the complete 
abdomen may be yellowish brown to brown; lanceolate; petiole 
(Fig. 216) convex, smooth, sparsely setose posterior to spiracles, 
spiracles situated just before the middle of petiole, 2.3 times 
loager than wide at c;!iracles, genitalia (Fig. 212, 219) prongs 
long, slightly curved upwards x/ith 7 short actio- on dorsal 
margin and two apical, unequal, lanceolate oQ-une; third valvulae 
slender, clav/ed, strongly curved dowm/ards, concave, setose v/ibh 
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6 long setae on basal ventral margin. 
Length.- 2.21 mm. 
Male. 
Resembles female except in the following characters: 
Antennae 13 segmented; coloration brown excepting the scape, 
pedicel, petiole and legs excluding the pretarsi yellowish 
brown. 
Holetype ^, 9 55, 8 00, paratypes; INDIA: Kashmir, Sopore, 
Wadoora; 30.5.1970; ex. Shivaphis sp. on Goltls sp. 
Trioxys (Trioxys) kashmeriensis sp.n. is closely related 
•to Trioxys (Trios^ y.s) shivaphisi Takada and Trioxys (Trioxys) 
luteolus Stary & Schlinger. The latter may be a synonym of 
Triox:/s (Trioxys) shivaphisi, as indicated by Takada (1968). 
However, for want of sufficient data the present writer prefers 
to keep them as separate species. The nev; species differs 
from the closely related species in the following characters. 
T. (T.) kashmeriensis sp.n. T.(T.) shivaphisi "^r^ic-dr 
1. Distance between posterior 1. Distance between posterior 
ocelli twice longer than ocelli three times longer 
short axis of ocellus. than short axis of ocellus. 
2. Sixth flagellar segment longer 2. Sixth flagellar segment shor-
than three times maximum x^ /idth. ter than throe times maximum 
width. 
— I) / — 
3. Metacarp longer than half 3. Motacarp shorter than half 
the length of pterostigma. the length of pterostigma. 
4. Prongs gradually curved upwards 4.Prongs straight at basal 
xirith 7 short setae. 3/4 then slightly cui-ved 
upwards v/ith 6-6 long setae. 
5. Third valvulae strongly curved 5, Third valvulae x-reakly curved 
downwards like claw, underside downwards, underside modera-
strongly concave, 4 times long- tely concave, three tines 
er than maximum width X'/ith long longer than maximum width, 
setae on basal ventral margin. with short setae on basal 
ventral margin. 
(ii). Trio:?ys (Trio>ys) pallidus (Haliday) 
(Plate, XXIV, Figs. 211, 213, 215, 217, 218) 
Mactcauer (1959a,1962) has rcdescribed Irioxys, (Trio::ys) 
pallid.us in sufi'iciont details. However, it is recorded for 
tht, rirst time from India. 
Material examined.- 3 00, 2 00; INDIA: Jnnnu Cc Kashmir, 
SoporG, v/adoora; 3.6.1970; ox. Cliromaphis .1ur:landicola Xalt. on 
Ju,'':lans rcria L. 
83 -
11. Genus: Binodoxys Mackauer 
The genus _Binodoxys Mackauer (1961) is closely related 
to Trioxys Haliday (1833) from which it may be distinguished 
for its shape of the petiole and the presence of two pairs of 
tubercles. The primary tubercles (spiracular tubercles) are 
situated near the distal end of the proximal half of petiole 
while the secondary tubercles, normally, are found betv;een the 
centre and the distal end of the petiole. In some cases, the 
secondary tubercles are situated close to the primary tubercles 
or they may form one large swelling in the middle of the 
petiole. (A full discussion of the systemic position of the 
genus Binodoxys is given under genus Trio>ys, pp. 74 ). 
In the present work nine species have been added to the 
genus Binodoxys and Binodoxys (Binodoxys) Indicus (Subba Rao & 
Sharma) redescribed. A key to the subgenera and Indian species 
is proposed. The following characters have been successfully 
used for the first time as key characters: (i) number and 
direction of setae along each parapsidal furrow (ii) curvature 
of the prongs of the subgenital plate and (iii) length and 
width ratio of third valvulae. 
Key jfco tjic subgenera and Indian species of the genus Binodoxys 
1. Prongs arising at posterior margin of subgenital plate .. 
Subgenus: Blnodo3(y,s S. str....2 
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_ Prongs arising near anterior margin of subgenital 
plate Subgenus: Fissicaudus Stary & Schlinger 
2. Antennae 10 segmented; petiole \\rlth indistinct secondary 
tubercles B. (B.) brevicornis (Haliday) 
_ Antennae 11 segmented; petiole with distinct secondary 
tubercles 3 
3. Petiole with secondary tubercles close to primary tuber-
cles and well removed from posterior margin 4 
_ Petiole with secondary tubercles close to posterior 
margin and well removed from primary tubercles 5 
4. Prongs of subgenital plate with 5 dorsal and 2 apical 
long setae; third valvulae three and a half times longer 
than wide B. (B.) longienddornis sp.n. 
__ Prongs of subgenital plate with 3 dorsal long and 2 api-
cal short setae; third valvulae two and a half times 
longer than X'/ide B. (B.) acalephae (Marshall) 
5. Mesoscutum and mesopleura yellowish, sometimes the former 
with brown spots; mesoscutum at least with 9 posteriorly 
directed and 3 anteriorly directed setae along each para-
psidal furrow 6 
_ Mesoscutum and mesopleura brown or blackish; mesoscutum 
with at most 7 posteriorly directed and 2 anteriorly 
directed setae along each parapsidal furrov/ 8 
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6. Third valvulae more than three times longer than its 
maximim width with distinctly convex dorsal margin 
and without basal quadrangular area 
B. (B.j a ligar hi ens is. sp.n. 
_ Third valvulae less than three times longer than its 
maximum width with almost straight dorsal margin and 
distinct basal quadrangular area 7 
7. Head rugose-reticulate, mostly yellowish orange; meso-
scutum yellowish orange; petiole two and a half times 
longer than wide at spiracles..B. (B.) rugocephalus sp.n. 
_ Head smooth, dark brown; mesoscutum with brown spots; 
petiole three and a half times longer than wide at spira-
cles Bi (B.} parasinensis sp .n. 
8. Prongs of subgenital plate curved beyond basal third 
B. (B.) bas_icurvus sp,n. 
_ Prongs curved beyond the middle 9 
9. Third valvulae slender, at least three and a half times 
longer than wide 10 
__ Third valvulae atmost three times longer than v;ide.... 12 
10. Malar space as wide as tentorio-ocular line; tentorio-
ocular line atmost 1/3 intertentorial line; length of 
metacarp not more than twice the width of pterostigma.... 
B. (B.) hayati sp.n. 
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__ Malar space wider than tentorio-ocular line; tentorio-
ocular line 1/4 inter-tentorial line; metacarp distinc-
tly longer than twice the width of pterostigma 
B. (B.) paradqxa. sp.n. 
11. Transverse carinae of propodeum short; petiole with a 
feeble median carina; third valvulae with roundly convex 
ventro-basal margin; prongs of subgenital plate slightly 
bent at the point of origin of ciirvatiire 
• B. (B.) rubicpla sp.n. 
__ Transverse carinae of propodeum long; petiole with a 
distinct median carina; third valvulae with angularly 
convex ventro-basal margin; prongs of subgenital plate 
not bent at the point of curvature 12 
12. Fourth segment of maxillary palp distinctly narrower than 
third and four and a half times longer than wide; petiole 
three times longer than X'fide at spiracles; prongs of sub-
genital plate gradually curved at apex 
B. (B.; indieus (Subba Rao & Sharma) 
__ Fourth segment of maxillary palp as wide as third and 
three and a half times longer than wide; petiole two and 
a half times longer than wide at spiracles; prongs of 
subgenital plate sharply curved at apex 
B. (B.j neoindieus sp.n. 
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(i). Blnodopcys (Binodoixys) longlenddornls sp.n, 
(Plate XXII, Figs. 198-203) 
Female.-
Head.- Blackish; smooth; sparse!ly setose; wider than 
thorax (0.37; 0.29 mm); inter-ocular line equal to facial line; 
transfacial line 1/2 head width (0.18; 0,36 mm); temple as wide 
as 1/2 eye length (0.09; 0,18 mm), wider than 1/2 eye width 
(0,09; 0,14 mm); clypeoantennal line somewhat shorter than 1/2 
facial line (0,11; 0.24 mn); malar space as wide as 1/5 eye 
length, 1/4 eye width; tentorio-ocular line 1/2 inter-tentorial 
line; S0:SD:IS=2:4:3; 00S:P0S:A0S=7:4:3; eyes large, oval, 
sparsely setose and convergent towards clypeus; clypeus convex, 
oval with 4 long setae; maxillarj'' and labial palp segments 
yellowish grey. 
Antennae.- Blackish excepting scape, pedicel, annellus 
and first flagellar segment which are yellowish brown; 0.95 mm 
long; 11 segmented; first flagellar segment equal to second 
flagellar segment and two and a three fourth times longer than 
wide, rest of the flagellar segments subequal in length and 
slightly thickened towards apex; apical segment four and a half 
times longer than wide, somewhat shorter than tii^ ice the length 
of penultimate segment (0,157; 0,085 mm). 
Thorax.- Blackish; smooth; mesoscutum convex with 7 PDS 
and 6 ADS; parapsidal furrows distinct anteriorly, narrow and 
crenulate; propodeum (Fig. 202) feebly rugulose with a comp-
lete pentagonal areola. 
Foro wings (Fig. 198).- I^ '^allne, venation brown; pterostigma 
triangular, brown with yellowish tinge in the middle, and three 
times longer than wide and as long as r & Rs; metacarp as long 
as 2/3 length of pterostigma (0,17; 0.27 mm). 
Legs.- Brown. 
Abdomen.- Brown; lanceolate; petiole (Fig. 199) smooth, 
convex and sparsely setose at secondary tubercles, slightly 
longer than twice the width at spiracular tubercles; spiracular 
tubercles prominent, situated in front of the middle; secondary 
tubercles distinct, contiguous with the spiracular tubercles; 
xjidth at secondary tubercles narrovrer than at spiracular tuber-
cles; third valvulae (Fig. 201) yello^ r^ish brown, almost three 
and a half times longer than wide; prongs of the subgenital 
plate (Fig. 201) brown with 5 dorsal and two apical long setae 
(Fig. 203). 
Length.- 1,5 mm. 
Ma.le. 
The male resembles female but differs in the following 
characters: (i) coloration darker (ii) antennae 13 segmented; 
(iii) spiracular tubercles more prominent (Fig. 200). 
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Holotype 0 , 3 p a r a t y p o s ; INDIA: Jamiau and Kashmir, 
Sopore; 1 .6.1970; ex . aphids on SaJLix caprea L . ; 2 ^ ^ , 1 0 ; 
Ut ta r Pradesh, P i l i b h i t ; 2 5 . 3 . 1 9 7 3 ; v;ith aphids on Jafc. 
Binodoxys (Blnodoxvs) long ienddorn i s s p . n , i s c l o s e l y 
r e l a t e d "to Binodo,?ys (Binodo>ys) r i e t s c h e l l Macfcauer, bu t 
d i f f e r s i n t h e fol lowing c h a r a c t e r s . 
B.(B.} rietsjjhelJL Mackauer 
1- Vertex feebly granulate 
2- Parapsidal furrows weakly 
represented 
3- Petiole width at spiracular 
tubercles equal to width at 
secondary tubercles 
4- Third valvulae shorter than 
three times basal width 
5- Prongs of the subgenital 
plate vrith 4 dorsal long 
and two apical short setae 
B.(B.) 1ongienddprnis sp.n. 
1- Smooth 
2- Parapsidal furrows distinct 
and crenulate 
3- Petiole distinctly wider 
at spiracular tubercles 
than at secondary tubercles. 
4- Third valvulae longer than 
three times basal width 
5- Prongs of the subgenital 
plate \irith 5 dorsal and 2 
apical long setae. 
(ii) Binodoxys (Binodoxys) parasinensis sp.n. 
(Plate XVIII, B^ ig. 169; Plate XIX, Fig. 175; Plate XX, Figs.182, 
190; & Plate XXI, Fig. 193) 
Fcniale,. 
Head.- Dark brov/n to b l a c k i s h except ing f ac i a and malar 
^^  ) a i 3 ? C 'T- i i td 5.-^  ' J n j l i . ' 
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space uhich are yellowish brovm; smooth; sparsely setose; 
wider than thorax (0.47; 0.38 mm); inter-ocular line shorter 
than facial line (0.30; 0.33 mn); transfacial line almost 2/3 
inter-ocular line (0.21; 0.31 mm); temple narrower than 1/2 
eye length (0.11; 0.25 mm), wider than 1/2 eye width (0.11; 
0.18 mm); malar space as wide as 1/6 eye length, 1/4-1/5 eye 
width; tentorio-ocular line 1/2 malar space, 1/4-1/5 inter-
tentorial line; S0:SD:IS=2.5:5:5; 00S:P0S:A0S=9:4.5:4; eyes 
large, oval, sparsely setose and strongly convergent towards 
clypous; clypous yellow, convex, oval with 4 long setae; 
maxillary and labial palp segments yellowish. 
Antennae.- Scape yellow, pedicel, annellus and underside 
of first flagellar segment yellowish t)ro\m., rest of flagellar 
segments brown, darker and thickened towards apex; 1.57 mm long; 
11 segmented; first flagellar segment v/ith rhinaria and almost 
throe times longer than wide, succeeding flagellar segments 
subcqual in length, apical segment 1.75 tines longer than penul-
timate segment and four and a half to five tines longer than wide, 
TJiorax.*' Yellowish orange \;ith brown s"ots on mesoscutun; 
mesoscutun (Fig. 175) wibh 11-12 PDS and 3-4 ADS; parapsidal 
furrows distinct anteriorly, ^ :ide, deep and strongly crenulate; 
propodcum (Fig. 190). 
Fore wings (Fig. 169).- Il^ alino, venation brown; ptero-
stigma triangular with yellow tinge in the middle, three times 
longer than v/ide; metacarp as long as 2/3 length of ptorostigma 
- ^1 
( 0 . 2 3 ; 0.4-2 ii-x) , l o - . - r +;:aA l / 2 r .^ .Is ( 0 . 2 8 ; 0 .52 tai) . 
Lef^u.- lello*.. oxcsotixi^; a o i c e s o" 'ilrid Tonora, t a r s a l 
seg^eii-ts and p a r t l y t i b i a e wliich a r e yellowibli brov/n. 
AbdoTien.- Srov/r. exceotin^^ p e t i o l e , middle of t h i r d t e rgua 
i n c o n t i n u e t i o n with su tu re of synter^u^ri and s u b g e n i t a l p l a t e 
which a r e yellov;; l a n c e o l a t e ; p e t i o l e (.^^iiz. 132) sraooth, convex 
and s p a r s e l y se tose a t secondary t u b e r c l e s v-zith d i s t i n c t median 
c a r i n a ; t h r e e and a q u a r t e r o r t h r e e and a h a l f t imes lon{;er than 
v/idc a t s p i r a c l e s ; g e n i t a l i a (-''i55. 193) 5 t h i r d v a l v u l a e brovm 
almost two and a h a l f t imes longer than v/ide; prongs of the sub-
g e n i t a l p l a t e curved before t h e middle with 4 l o n g , curved, d o r s a l 
and two unequal shor t a p i c a l s e t a e . 
Leng th . - 2 .7 n-i. 
I ln le . 
?.-iO'nbD.es th 5 ^onale in a l l r e s p e c t s except drrlcer body 
c o l o r a t i o n and 13 scT^cnted an tennae . 
'olo -,.r)o 9., f^ 5 § § , 80 (5(5 pf^raty-pes: IIDIA: U t t a r Pr-^des.i, 
A l i g " r ^ ; I f i .P.I^ '< ;^ ex. AOIIIL -"pbne Jcop. on Jolanu'E n i j r u n ; d i t t o ; 
6 ^ § , 1 (^ ; 17.2.1970; ex. Aphis c r r c c i v o r a on .Oolic^ios l a b l a b ; 20 (^^, 
IS ^^ (5; 15.1? . 1*^70; ex. Aphir. LPbeo Scop, on Vrp^Yor rh.ooas x-.; 3 ^Q, 
2 0(5; j c ru ' j , ':,• 'iir; in . 11.1968; ex. Aphis c r acc ivo ra o.x ^J^-JjUP^-i lab In 
6 ro , 2 00; 5ul' •QsLrhar; 22 .1 .1969; ex. Apl-iis sp. on ^iol^nun tuborosu'i 
++ — 
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5 qj^, 3 00; iJdaipur; ' i - ICT^TO; ex. Aor is fabne on Vi^na sp . 
jlnodov-.yo ('Jinodoxys) pa ra s i n e n s i s sp .n . i s c l o a s e l y 
r e l a t e d to ]ij::oc''Oxys C3inodoxys) s i n o n s i s Ilackauer but d i f fe r s 
i n the followinf; c h a r a c t e r s ' -
B.CB.) sinensis I-Iadcauer 
1- Head yellow 
2- IIetacn.rp l / 2 s h o r t e r than 
p t e r o s t i s ^ a 
B.(23.) para sinensis sp.n. 
1- '{ead dark hrovra to "blackish 
2- I le tacarp a t h i r d s h o r t e r 
than p t e r o o t i g a a 
3 - Propodeun with effaced a n t e - 3 - Propodeum with d i s t i n c t 
median ca r ina ante-median ca r ina 
4- P e t i o l e ru jo se with f eeb l e 
Eied i.an caruia. 
4 - P e t i o l e smooth wi th d i s t i n c t 
median ca r ina 
(•'"•') ^^inofoxys (Binodoxys) rur:ocgphal^i3 s p . n . 
( P l a t e Zi::, / i ; . 174; P l a t e JX, F i g s . 181 & 189; P l a t e XXI, 71:. 192) 
7e^" l o. 
Hond.~ '^';l]o^ orovjn vn t"'^  brown i n t e r - o c e l l a r a r ea 
pn6 yellow T^c^'-i; ^"•^ncl^  :-n.i ; o n o - r e t i c u l a t e ; s e t o s e ; v/ider than 
thor r : : ( 0 . 5 ^ ; ^^^7 i ) ' , i .1 ^r -ncuJ-r l i n e s h o r t e r than f a c i a l 
l i n e ( ?3J25 ) ; " 1 ' o s t l / 2 l o p j j - i - . i t r n n s r a c i a l I m e ( 0 . 3 2 ; 
0 .2? rn) ; t o ; il J ' - ..'(..> --s l/.'^ \ye l ^ n - t h , 2/3 s^e width 
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(0.14; 0.21 am); malar space as wide as 1/7 eye length (0.04; 
0.28 mn)j 1/5 eye v/idth; S0:SD:IS=3:5:5; 00SsP0S;A0S=ll:5:4; 
tentorio-ocular line 1/2 malar space, 1/5-1/6 inter-tentorial 
line; eyes large, oval with sparse short setae and strongly 
convergent towards clypeus; clypeus yellow, convex, oval with 
4 long setae; maxillary and labial palp segments yellow. 
Antemiae..- Scape, pedicel and underside of first flagellar 
segment yellow, rest of the flagellar segments brown; 1.7 ram 
long; 11 segmented; first flagellar segment with rhinaria, as 
long as second flagellar segment and three tim.es longer than 
wide; all flagellar segments subequal in length excepting apical 
segment which is 1.8 times penultimate segment (0,25; 0.14 mm) 
and four and a half times longer than wide. 
Thorax.- Yellow; mesoscutum (Fig. 174) with 13-14 PDS and 
5-6 ADS; parapsidal furrows distinct anteriorly, wide, deep and 
strongly crenulate; propodeum (Fig. 189). 
Il2£6-wing^• ~ Hyaline, venation brown; pterostigma triangu-
lar, with yellow tinge in the middle and three times longer than 
v/ide; metacarp a third shorter than pterostigma (0.28; 0.42 mm), 
longer than 1/2 r & Rs (5:9). 
Legs.- Yellow excepting pretarsi, apices of hind tibiae 
and tarsal segments which are brownish. 
AMpmen.- Brown excepting petiole, middle of tergum third. 
n 4 -
suture of syntergum, lateral sides of terga g^-g , all sterna 
and basal quadrangular area of third valvulae which are yellow; 
lanceolate; smooth, somewhat convex and sparsely setose at 
secondary tuberclesjpetiole (Fig. 181) two and a quarter to 
two and a half times longer than wide at spiracles v;ith distinct 
median carina, distance between (spiracular tubercles) primary 
and secondary tubercles distinctly shorter than width at primary 
tubercles; primary tubercles distinct, projected laterally and 
situated in the middle of petiole; genitalia (Fig. 192) third 
valvulae almost three tim.es as long as wide; subgenital plate 
with 4-6 long and curved dorsal setae and two short, unequal 
apical setae. 
Length.- 2.9 mm. 
Male. 
Resembles the female in all respects except darker body 
coloration and 13 segmented antennae. 
Length.- 2.3 mm. 
Hole type 5, 6 ^^, 3 ^(S, paratypes; IKDIA: Uttar Pradesh, 
Aligarh; 17.2.1969; ex. Aphis fabae "group" scop on Cricus 
arvensis; 4 55, 2 (5d*; 15,12.1971; ex. Aphis fabae on Cricus 
arvensis. 
- QS J 
Blnodo:Qrs (Bln_od_q23[s.) rugocephaliis sp.n. is closely related 
"to Binodojcy.s (Binodo^ ors) para sinensis sp.n. from which it differ's 
in general body coloration, ratio of the head and microsculpture, 
shape of petiole and third valvulae. 
(iv). Binodo3y_s (B_inpdp3ys_) aligarhiensis sp.n. 
(Plate XVIII, Fig. 171j Plate XIX, Fig. 178; Plate XX, Figs. 183, 
187 & Plate XXI, Fig. 194) 
Female. 
Head.- Bro^m; smooth; sparsely setose; wider than thorax 
(0.43; 0,37 mm); inter-ocular line shorter than facial line 
(0.27; 0.30 mm) transfacial line as long as 2/3 facial line ; 
temple narrower than 1/2 eye length (0.10; 0.22 mm), wider than 
1/2 eye width (7:12); malar space as wide as 1/6 eye length 1/5 
eye width; tenterio-ocular line somewhat shorter than malar space, 
1/3 inter-tentorial line; S0:SD:IS=2.5:4.5:4; 00S:P0S:A0S=10;5:4; 
eyes large, oval with sparse short setae and convergent towards 
clypeus; clypens yellow convex, oval with 4 long setae; maxillary 
and labial palp segments yellow. 
Antenriae.- Brown excepting imderside of scape, pedicel, 
anncllus and first flagellar segment yellowish; 1.47 mm long; 
11 segmented; first flagellar segment with rhinaria, somev;hat 
longer than second flagellar segment and three times longer than 
- o,<; _ 
wide, flagellar segments 3-8 subequal in length and thickened, 
apical segment 1,6 times longer than penultimate segment and 
foui" times as long as wide. 
Thorax.- Yellowish orange with brown spots on scutum and 
each paraside; parapsidal furrows distinct anteriorly, wide, 
deep and crenulate; mesoscutum (Fig. 178) with 9-11 PDS and 
2-3 ADS; propodeum (Fig. 187). 
Fore wings (Fig. 171).- I^aline, venation brown; ptero-
stigma triangular with yello\i7 tinge in the middle, almost three 
times longer than wide (26:9); metacarp a third shorter than 
pterostigma (0.24; 0.37 mm), longer than 1/2 r & Rs (0.24; 0.46 mm). 
Legs.- Yellow excepting tarsal segments and apices of hind 
tibiae brownish. 
Abdomen.- Brown with petiole, base of syntergum and sub-
genital plate yellowish; lanceolate; petiole (Fig. 183), slender 
convex, smooth, sparsely setose , three and a half times longer 
than wide at spiracles; distance between primary and secondary 
tubercles longer than width at primary tubercles; female geni-
talia (Fic« 194) third valvulae slender, without basal quadrangu-
lar area and v;ith somewhat convex dorsal margin, three and a 
half times longer than wide; prongs of the subgenital plate curved 
before the middle with 4 dorsal long and curved setae and two 
short, unequal apical setae. 
Length.- 2,1 mm. 
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Male. 
Resembles females but differs in having darker body 
coloration and 13 segmented antennae. 
Length.- 1.9 mm. 
Holotype 5, 6 §5, 5 (?C?-, INDIA: Uttar Pradesh, Aligarh; 
15.12.1971; ex. Aphis fabae Scop group on Cricus arvensls. 
Binodoxys (Binodoxys) aligarhionsis sp.n. is closely 
related to Binodoxys (Binodoxys) parasinensis sp.n, from which 
it differ's in the general body coloui* and shape of valvulae 
third. 
(v). Binodoxys. (Binodoxys) indlcus (Subba Rao & Sharma) 
(Plato XVII, Figs. 164-165, 168 and Plate XVIII, Fig. 170 & 
Plate XIX, Fig. 179) 
Subba Rao and Sharma (1958) described Binodoxys (Binodo:C7s) 
indicus^under subgenus Trioxys Haliday of the genus Trioxys 
Ilaliday from India. Narayanan et ajL. (1962) transferred the 
species to the subgenus Binodosys Mackauer. Later on, Mackauer 
(1968) put the species under the genus Binodoxys Mackauer. 
Recently, Stary and Schlinger (1967) recorded the same species 
from Taiwan. The present writer keeping in view the descriptions 
of the species given by earlier workers, consider inevitable to 
redescribc it, especially when he had reared and studied a large 
number of specimens. 
_ OP -
Female. 
Head.- Dark brown; smooth; sparsely setose; wider than 
thorax (0.35; 0.31 mm); inter-ocular line shorter than facial 
line (0.24; 0.27 mm); transfaqial line as wide as 2/3 facial 
line (11:17); temple somewhat more than 1/2 eye length (7:13); 
malar space as wide as 1/6 eye length and 1/5 eye width; tentorio-
OGular line shorter than malar space, about 1/4 inter-tentorial 
line; S0:SD:IS=2:3:3; 00S:P0S:A0S=8:4:3; eyes large, oval, spar-
sely setose and strongly convergent to\-rards clypeus; clypeus 
with 4 long setae; palp segments yellow, foiirth segment of 
maxillary palp as wide as third and three and a half times longer 
than wide (Fig. 179). 
Antennae.- Brown excepting underside of scape and anellus 
which are yellow; 1.18 mm long; 11 segmented; first flagellar 
segment three times longer than wide, flagellar segments 2-8 
almost as long as first flagellar segment and slightly thickened 
towards apex; apical segment almost one and a quarter times longer 
than penultimate segment and four times longer than wide. 
Tho£ax.- Broim excepting prothorax, mesopleura and propo-
deum which are yellowish; mesoscutum with 6-7 PDS and 2 ADS; 
parapsidal furrows distinct anteriorly, narrow and slightly 
crenulato; propodeum (Fig. 164) v;ith long transverse carinae, 
extending unto spiracles; upner areolae with 7-8 setae and lower 
with 1 seta only. 
Fpjre wlnrs (Fig. 170).- I^aline, venation bro-v/n; ptero-
stigma triangular and three times longer than wide; metacarp a 
third shorter than length of pterostigma (0.21; 0.31 nun), dis-
tinctly longer than 1/2 r & Rs (0.21-, 0.38 mm). 
Legs.- Yellow excepting tarsi and outer of hind femora 
which are brown. 
Abdomen.- Brown excepting petiole and base of syntergum 
which are yellow; petiole (Fig. 168) long, smooth, convex, 
sparsely setose at secondary tubercles with a prominent median 
carina and three times longer than wide at spiracles; genitalia 
(Fig. 165), third valvulae brown, almost throe times longer than 
maximum width with proximal portion angularly convex; prongs 
straight in basal half and slightly curved in apical half with 
4 long dorsal and 2 apical short setae. 
Length.- 1.7 mm. 
Ma le. 
Resembles female but differs in having uniformly brown 
body coloration and 13 segmented antennae. 
Material examined.- 13 $$, 7 (?(^; IKDIA: Uttar Pradesh, 
Aligarh; 9.11.1968; ex. Aphis gossypii Glover on Solanim 
neJLon_g_ona; ditto; 3 5^, 1 0; 14.11.1968; ex. Aphis gossypii on 
Gossypium hirsutum; ditto; 4 00; 17.11.1968; ex. Aphis nerli on 
IOC -
Galotropls procera; ditto; 23 §Qj 15 6S: 3.3 .1968; ex. Aphis 
f^ ossypii on Chrysanthemum sp.; ditto; 20 ^$, 15 00; 2.3.1969; 
ex. Aphis f;ps_sypii on Solannrn melongena; ditto; 7 ^5, 3 
21.12.1971; ex. Aphis gossypii on Duranta sp.; 27 00, 17 66; 
+4-
15.10.1972; ex. Aphis gossypii on Goccinia cardifolia; ditto; 
2 99; 19.2.1973; ex. Aphis gossypii on Tinospora sp.; 8 QQ; 
9 00; Kathgodam; 26.10.1972; ex. Aphis g;ossypii on Cucimis melo.; 
6 99, 3 00; Meerut, (Uldan); 2.8.1968; ex. Aphis Rossypii on 
Psidium gua.iava; ditto; 4 99, 5 00; 15.9.1969; ex. Aphis gossypii 
on Guscuta reflexa. 
(vi). Binodo3<ys (Binodoxys) hasicurvus sp.n. 
(Plate XVII, Figs. 158-160, 166) 
Female. 
Head.- Dark brovm, clypeus and malar space yellow; smooth; 
sparsely setose; wider than thorax (0.35; 0.28 mm); inter-ocular 
lino little shorter than facial line (0.22; 0.24 mm); transfacial 
line as wide as 2/3 facial line (0.15; 0,22 mn); temple as wide 
as 1/2 eye length, distinctly wider than 1/2 eye width (0.10J 
0.14 mn); malar space as wide as 1/7 eye length and 1/5 eye width; 
tentorio-ocul.r line almost as long as malar space, about 1/3 
inter-tentorial lino; S0:SD:IS=2:3:3; COS:P0S:A0S=8:3.5:3; eyes 
large, oval, sparsely setose and strongly convergent towards 
clypeus; clypeus with 4 long setae; palp segments yellow. 
- i r i -
3e n c n t yellov/, u.'iujrG\'.ie o l cccnac and t h i r d segnen-uO yel].ovn,sh, 
fl :^ge]l '^r se,7ioJi"tr3 4-9 brown and thiol:ensd towirds aocx; 1.12 m 
lon^ ; 11 uo^^ientuf"'; f i r c t f l - \ ' 5e l l r r oeTient oonev/hnt lo-^';or t han 
cGCond, clmont t h r e e and n h a l f t r a e o lon^'-^sr th^n x/ido; f l a j o l l a r 
nGtTT.ents 3-3 -as lon^ ao f i ' ro t flf^'^ell-ar Ge^THont, al-T:Oot th roe 
tvnco lon'^er -i-han wic'e; ao-'cr'l nc:7i int 1.7 t-^'nes l o . i : c r than je.i--'l-
tima.t(i sof^ent '^nd four t r n e s ns Ion;;; ao wide. 
Thorax. - Brovm excoptin^"; o ro thorax , T-csostorna and propo-
deun which a r e yol lowich; mesoscufciin with ^-7 PD3 and 1 IJ)3', 
paraps id r . l fiirrov/s d i s t i n c t a n t e r i o r l y , deep and c r e n u l c t o ; 
propod'ju-Ti (J'^CJ' 159) with lon^f; t r a n s v e r a e car inae* extending 
upto s p i r a c l e s ; u i o c r a r e o l a e with 7-8 s e t ae e.nd lower \ / i th 1 se ta 
orJ.y. 
-j'orc \ . " 'A:S i-^'j. 1 5 ^ ) . - Hyal ine , v e n a t i o n "oi'oun; p t e r o -
b f . ^ i r hro^'.r-ly tr'-^t.i T J I " • ' , two and t h r e e q u a r t e r s tiiae lon;;er 
th r . . •. 'Co, CO 1 -.- i - t a'^orto-r* than r & R s ( 0 . 2 6 ; 0.20 rnn) ; metacarp 
(n^) c l \ ' : h t l y (l/ ' ' '0 I ' l o r t e r th-, i leii^jth of p te ros t i^ -^a ( C . 2 i ; 
0.'^5 rO r^  I'' "c "'o ; : - s 3/4 l e • :th of r & l^s. 
l^UJl'j- '!'ollo\/ e::cevt-in- m'ber of hind f eno ra , t i h i a e , tai-si 
rad ->ntnrc i v/hic'" PVQ brownlr.>.. 
h('o',cn.- irovj.. e;-C'i ^ t ' n * ';'".'(^1?, l i d d l c of tor'n.it th. ird 
li^ CO i l u T - t i p . : w-'t: j v ' / i - j cC .;./-i y ; ' " , tor'~;ar; „. „ "'-^ ic* 
s t ' j rna ^ ,7 ;."i-ich - r o ^rjlio-. : - - ^ ' o l ) ( y - ; . IS^) IOAL;, saoot":, 
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convex, sparsely setose at secondary tubercles v;ith strong 
median carina and three times longer than wide at spiracles; 
genitalia (Fig. 160} third valvulae brownish, slightly longer 
than three times maximum width; prongs yellow, slightly curved 
beyond basal third with 3 long dorsal and 2 short apical setae. 
Length.- 1.7 mm. • 
Male. 
Resembles female but differs in the following characters: 
Body dark brown excepting legs and petiole which are brownish; 
antennae 1.4 mm long and 13 segmented. 
Length.- 1,4 mm. 
Holotype ^ , 60 00, 35 00 , para t y p e s ; INDIA: Kashmir, Sopore. 
V/adoora; 29 .5 .1970; ex . Aphis ? ruborum Borr^ir, on Rubus s p . 
Binodoxys (Binodoxys) bas icurvus s p . n . comes c lo se t o 
Binodo:ys (Dinodoxys) indicus(Subba Rao and Sharma) and Binodoxys 
(Binodo:<ys) r u b i c o l a s p . n . I t can , hov/ever, be separa ted from 
them by the c h a r a c t e r s of metacarp (R^ )^ , p t e r o s t i g m a , r cS: Rs, 
t h i r d va lvu l ae and p rongs . 
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(vii). Blnodoxys (Binodoxys) rublcola sp.n, 
(Plate XVII, Figs. 161-163, 167) 
Female* 
Head.- Dark bro\'m., facia yellowish broi-m, clypeus and malar 
space yellow, smooth; sparsely setose; wider than thorax (0»34; 
0.28 mr.i); inter-ocular line shorter than facial line (0.21; 
0.24 mm); transfacial line somexirhat shorter than 2/3 facial line 
(0.15; 0.24 mm); temple less than 1/2 eye length (0.07; 0.17 mil); 
somewhat more than 1/2 eye \iridth (0.07; 0.13 mm); malar space 
as wide as 1/6 eye length and 1/5 eye width; tenterio-ocular line 
as wide as malar space, about 1/3 inter-tentorial line; SO:SD:IS= 
2:3:3; 0QS:P0S:AOS=7:3.5:3; eyes large, oval, sparsely setose and 
strongly convergent towards clypeus; clypeus with 4 long setae; 
palp segments yellow. 
Antennae.- Scape, pedicel and anellus yellow, first fla-
gellar segmonc and imderside of second yellowish, flagellar 
segments 3-9 brown; 1.04 mn long; 11 segmented; first flagellar 
segment three times longer than wide, somex/hat longer than 
second; flagellar segments 3-8 subequal in length and slightly 
thickened towards apex; apical segment 1.8 times longer than 
penultimate segment and four times longer than wide. 
Thorax.- Brown excepting pro thorax, metathorax, meso-
plcura, mesoGCUtum along parapsidal furrows and propodeum which 
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are yellowish bro-wn; raesoscutim v/ith 5 PDS and 1 ADS; parapsidal 
furrov/s distinct anteriorly, narrow and feebly crenulate; propo-
deum (Fig. 163} v;ith short transverse carinae, not extending up 
to spiracles; upper areolae with 6-8 setae and lower with 1 seta 
only. 
Fore wings (Fig. 162},- E^aline, venation brown; ptero-
stigma triangular, three times longer than wide; metacarp (R^) 
longer than 1/2 length of pterostlgma (0,15; 0.27 mm}, almost 
as long as 1/2 r & Rs. 
Legs.- Yellow excepting apices of femora, tibiae and pre-
tarsi which are brownish. 
Abdomen.- Brown excepting petiole, middle and third tergum 
in continuation with suture of syntergum and sternite 6 and 7 
yellow and tergite 7 and 8 yellowish brown; petiole (Fig. 167) 
long, smooth, sparsely setose at secondary tubercles with short 
feeble median carina and three times longer than wide at spiracles; 
genitalia (Fig. 161} third valvulae brown, almost two and a half 
times longer than maximum width with proximal portion roundly 
convex; prongs straight in basal half and slightly curved in 
apical half \/ith 4 long dorsal and 2 apical short setae. 
•Longth.- 1.6 mm. 
MaJLe. 
Resembles female but differs in the following characters: 
Body dark brov/n excepting legs and petiole v;hich are brownish; 
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antennae 1.17 mn lone and 13 segmented. 
Length:- 1.30 mm. 
Ho lo type ^ , 23 ^ 9 , 20 00 , para t y p e s ; INDIA: Kashmir, Sopore, 
V/adoora; 29 .6 .1970; ex. Aphis ? ruborua Bornei^ on Rub us s p , 
( v i i i ) . Binodoxys (Blnodoxys) ne_qindicus s p . n . 
( P l a t e XIX, F i g s . 177, 180; P l a t e XX, F i g . 184 & P l a t o XXI, F ig .197) 
Female. 
Head.- Dark brovm; smooth; sparsely setose; wider than 
thorax (0.37; 0.31 mm); inter-ocular line shorter than facial 
line (0,24; 0.28 mm) almost 1/2 longer than transfacial line 
(17:12); temple somewhat narrov/er than 1/2 eye length (0.10; 
0.21 mm); malar space as wide as 1/7-1/8 eye length, 1/5-1/6 
eye width; S0:SD:IS=2:4:3; OOS:P0S:A0S=9:4:3; tentorio-ocular 
line almost as wide as malar space, 1/3 inter-tentorial line; 
eyes large, oval, sparsely setose and strongly convergent to-
wards clypeus; clypeus oval, convex with 4 long setae; palp 
segments yellow excepting 4th and third maxillary palp segments 
which are yellowish grey; fourth segment of maxillary palpus 
(Fig. 180) as wide as third and three times longer than wide. 
Antennae.- Brown excepting underside of scape and annellus 
yellowish; 1.18 mn long; 11 segmented; first flagellar segment 
as lon^ as soconu flagellar segment and three times lon::er than 
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wide, flagollar segncnzs 3-o sonov/hat lon^ ^^ er than first and 
sli^ jhtly thickened to\;ards apex, apical segment one and a three 
fourth times longer than penultimate segment, almost three tines 
longer than wide. 
Thoi^ ax.- Dark brown excepting prothorax, mesopleura, meso-
scutun and propodeun \/hich are yellowish; mesoscutun (Fig. 177) 
v/ith 6-7 PDS and 2 ADS; -oarapsidal furrows narrow and weakly 
indicated anteriorly. 
Fore wings.- I^aline, venation broxm; pterostigma triangu-
lar three times longer than wide with yellowish tinge in the 
middle; metacarp a third shorter than pterostigma and almost 
as long as 1/2 r a: Rs. 
Legs..- Yellow excepting tarsal segments and outer of hind 
femora x\rhich are brownish. 
Abdomen.- Brown excepting petiole and base of syntergum 
which are yolloi/ish; lanceolate; petiole (Fig. 184) convex and 
t\ro r,nd a half tine longer than wide at spiracular tubercles 
with distinct mid-longitudinal carina; external genitalia (Fig. 197) 
third vnlwlno broxm v;ith gradually concave ventral margin and 
almost l.hroe cimec longer tlian x;ide; wrongs of the subgenital 
plate sharply cu.rved at anox with 4 long dorsal and t\;o apical 
SiLort setae. 
LcngCii.- 1.0 - 1.8 !ri. 
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Ma lo. 
Resembles fenalo but differs in havin;: dark brown body-
coloration and 13 segmenbod antennae. 
Lengjth.- 1.3 ram. 
Holotype 5 , 12 ^ 5 , 8 (^ 6*; para types: INDIA: Uttar Pradesh, 
Aligarh; 15.12.1971; ex. Anhis fabae Scop "group" on c.. iliurnum. 
Binodpxys (Binodoxys) neoindicus sp .n . i s closely re la ted 
to Binodpxys ( Jinodo:ys) indicus(Subba dao& Shaima) from which 
i t differs by the icey cha rac t e r s . 
( i r ) . Pi; pdo:ys (Jir-oup;"> s; paradoxa sp .n . 
(Plate XVIII, F ig . 172; Pic to XIX, F l j . 176; Ploio XX, F igs . 185, 
188 & Pla te XXI, Fig . 196) 
Female. 
!Ioad.- Blackish \ ; i th ye31o\jish brown clypeus; smooth; 
sptirscly se tose ; \/ider than thorax (0.37; 0.28 mn); i n t e r -ocu la r 
l ines shorter than fac ia l l ine (0.24; 0.26 mm); t r ans f ac i a l l ine 
2/3 f ac i a l l ine (0.17; 0.26 mm) shorter than 1/2 head width-; 
temple somewhat wider than 1/2 eye length (7:13) ; t en tor io -ocu la r 
l ine shorter then malor space, as long as 1/4 i n ^ e r - t e n t o r i a l 
l i n e ; S0:3D:IS=2:3:4; 00S:P0S:..C3=9:4:3; eyes l a rge , oval , spar-
sely setose and strongly convurguit towards clypeus; clypeus oval . 
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convex witii 4 lon^ sotao; ma^ cillar and labial palp secments 
yollow excepting third and fourth segment of narillary palp 
\/hich arc brownish grey. 
Antennae.- Brown excepting underside of scape, pedicel, 
annellus and first flagellar segment which are yellowish brown; 
1.0 mi-i long; 11 segmented; first flagellar segment somewhat 
longer than second flagellar segment and three times longer than 
wide; rest of the flagellar segments subequal and somewhat 
thickened towards apex; apical segment one and a three fourth 
tines longer than penultimate segment and four times longer than 
wide • 
Thorax.- Blackish i;ith brownish protliorax and yellowish 
propodeim; mesoscutum with 5-6 PDS and 2 ADS; parapsidal fui-rows 
distinct anteriorly narroi; and slightly crenulate (Fig. 176); 
propodoiM (Fig. 188). 
ILOJls^ j/inj^ s. (Fig. 172).- I^alino, venation brown; ptero-
stigna brown with yellowish tinge in the middle and three times 
longer khan wide; metacarp longer than two third the length of 
ptcrostigma (U.22; 0.30 mr:) , and a third shorter than r & Rs (2:3) 
Logs..- Yellow exce:iting tibiae, tarsal segments, pretarsi 
and outer of hind femora which are brown. 
AbdpnsS*" -^ rowrx exco'^ ting petiole, base of syntergum and 
sub":cniL:.l plate -i.Idch are yellowish; lanceolate; petiole 
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(?ic. 185) convene about tlu'ee tines loncor than wide at spira-
cles (17:6) with distinct mid-longitudinal carina; third valvu-
lae (Fig. 196) slender, three and a half times longer than wide 
with moderately concave underside; prongs of subgenital plate 
sharply curved at apex with 4 dorsal long and txro apical short 
setae. 
Length.- 1.7 mm. 
Male. 
Resembles female but differs in having blackish body 
coloration and 13 segmented antennae. 
Length.- 1.4 mm. 
Holotype 5, 3 5$, 1 S, paratypes; INDIA: Uttar Pradesh, 
Aligarh; 28,12,71; ex. Aphis fabae Sco-^ p group on Oestrum 
diiirnum L. 
The new species is closely related to Binodo::ys (Binodoxys) 
allgarhionsis sp.n, from which it differs in the general body 
coloration, petiole shorter, shape of prongs of subgenital plate 
and head ratio. It is also related to Binodojys (Binodoxys) 
hayati sp,n. from which it differs by the characters discussed 
with latter. 
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(x), Binodoxys (Blnodo>ys) hayatl sp.n. 
(Plate XVIII, Fig. 173; Plate XX, Figs. 186, 191 & Plate XXI, 
Fig. 195) 
Female. 
Head.- Broun with yellowish brown clypeus; smooth; spar-
sely setose; wider than thorax (0.37; 0.28 mm); inter-ocular 
line shorter than facial line (8J9); transfacial line as long 
as 2/3 facial line (0.18; 0.26 mn) as wide as 1/2 head width; 
temple as wide as 1/2 eye length, wider than 1/2 eye width (3:5); 
S0:SD:IS=2:3:4; 00S:P0S:A0S=8:4:3; tentorio-ocular line as wide 
as malar space, at most 1/3 inter-tentorial line (2:5); eyes 
large, oval, sparsely setose and slightly convergent towards 
clypeus; clypeus oval, convex with 5 long setae; maxillary and 
labial palp segments yellov/ish. 
Antennae.- Brown excepting underside of scape, pedicel, 
annellus and first flagellar segment which are yellowish; 
1.17 mra long; 11 segmented; first flagellar segment somewhat 
longer than second flagellar segment and three times longer than 
v/ide; flagellar segment 3-8 somewhat longer and distinctly 
thickened to\/ards apex; apical segment one and a half times 
longer than penultimate segm.ent, and almost four times longer 
than wide. 
SIllPJ'J^ '"' Yellowish brown with broim mesothorax; mesoscut-um 
with 5-6 PDS and 2 ADS; parapsidal furrows distinct anboriorly. 
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wide, deep and crenulate; propodeimi (Fig. 191). 
Fpre„ wings (Fig. 173).- I^ a^line, venation brown; ptero-
stigma brown with yello^ r^ish tinge in the middle; triangular and 
three times longer than v/ide; metacarp a third shorter than 
pterostigma, somev/hat longer than 1/2 r & Rs (7;13), 
Legs.- Yellov; excepting pre tarsi and sometimes tibiae and 
outer of hind femora broimish. 
Abdomen.- Brown excepting petiole and base of syntergum 
which are yellowish; lanceolate; petiole (Fig. 186) convex, 
almost three times longer than wide with a feeble mid-longi-
tudinal carina; third valvulae (Fig. 195) slender without basal 
quadrangular area and with gradually concave underside; prongs 
of the subgenital plate sharply curved at apex with 4 long dorsal 
and two apical short setae. 
Length.- 1.7 mm. 
Male.- Not knovm. 
Holotype Q, 2 ^^, paratypos; II'TDIA: Uttar Pradesh, Aligarh; 
16.12.1971; ex. Aphis fabae Scop on Cestrum diurnum L. 
Binodo:ys (Binodoxys) hayatl sp.n. is closely related to 
Binodoxys (Binodoxys) Earaj££a. sp.n. from which it differs in 
the ratios of head, wing venation, shape of parapsidal furro\/s 
and third valvulae. 
PART II 
i o l o g p 
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II\_TRO:)UGTIC .i 
The members of t he family Aphidi idae a r c e x c l u s i v e l y 
p a r a s i t i c on aphids which cause heav^ damage to the p l a n t s of 
economic importance. Aphid s a l i v a i s known to provoke s p e c i f i c 
p a t h o l o g i c r e a c t i o n s i n the p l a n t t i s s u e , v i z . , d e c o l o r i s a t i o n 
of l e a v e s and shoo t s , c u r l i n g of t h e l e a v e s , r e t a r d e d growth of 
t h e p l a n t and , even a t t i m e s , t h e premature shedding of blossom 
and f r u i t s . The honey-dew s e c r e t e d by aph ids p r o v i d e s a favour-
a b l e medium fo r the growth of s ap rophy t i c moulds and a l s o i n h i b i t s 
t h e r a t e of r e s p i r a t i o n and a s s i m i l a t i o n i n h o s t p l a n t s . F u r t h e r , 
t h e aph ids a l so t r ansmi t some of t h e pa thogen ic p l a n t v i r u s e s 
(llennedy _et a l . , 1962). 
The a p h i d i i d Toarasites keep a good check on ax)hid -oests . 
R e c e n t l y , a l a r g e number of t h e s e p a r a s i t e s have been success -
f u l l y u t i l i z e d i n the B i o l o g i c a l Control of immigrant p e s t s . 
Triox.ys conplfinatus Q u i l i s , and Praon p a l i t a n s Mues. , a r e r e p o r t e d 
to hnve played an Important r o l e i n t h e B i o l o g i c a l Cont ro l of 
Thoriop-phic t r i f o l i i ( i .onc l l ) , ( ^osch, 1957, 1957a, .iosch &. 
i i ch l inger , 1962 p.nd l o s c h , _et a l . , 1959) • Aphidius smi th i Subba 
Rao L 3haima, has been success fu l a g a i n s t Acyrtho siphon p i sum 
(Marric) , (Posch, _et a l . , 1966; Hagen & S c h l i n g e r , I960 and Ari{>alet 
& Coles , 1966). Ul 'n i l a r ly , t h e walnut aph id , Chroncphis 
ju;-:lpndicola (l.valt.) , has been s u c c e s s f u l l y c o n t r o l l e d by ^^rj.ox^j^ 
p p l l i d u s (:(",!.) , ( ^onch, ^ t el. , 1962). 
The e f f i c i ency of the ap i i id l id p a r a s i t e s i s of h i h^ orr .cr 
a s s t a t e d by G-ahan (1911) , " I t it, doubtful wliether fny o t h e r group 
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of pa r a s i t e s of s i i l l a r extent i s responsi'ble for a grea ter 
saving to ag r i cu l tu re than i s t h i s one". According to Schlinger 
(I960) in the U.b.A. the introduction of three species of 
parasi tes^ ( i ) Aphelinus semiflavus Howard, ( i i ) Praon pali tans> 
( i ' i i ) Trioxys complanatus, the conservation of na tura l enemies 
and use of effect ive insec t i c ides have co l l ec t ive ly reduced the 
annual loss from 15 mi l l ions in 1955 to 2 mi l l ions in 1958. The 
present wr i t e r has found tha t aphidi id p a r a s i t e s have heen playing 
an important ro le in reducing aphid population on cot ton, po ta to , 
apple, heans, vegetables , pu l ses , sugarcane, cereal crops, tobacco 
and p l an t s of medicinal importance. 
Some scat tered works are ava i lao le on the "biology of 
aphid p a r a s i t e s laying emphasis on one aspect or the other e . g . , 
Ainsle (1909) was the f i r s t to describe the mode of attachment 
of the dead host skin and cocoon formation by the p a r a s i t e s of 
Brevicoryne brassicae and Myzus pe rs icae . Later , he (1917) d i s -
cussed in de t a i l the mode of cocoon formation in Prapn sp.j> 
d i s t i nc t i ve from other genera of Aphidiidae. Timberlake (1910) 
recorr'ed three la rva l stages in Prapn simulans (Provancher) , and 
Apliidius rosae !Ial. and made a comparative study of t h e i r striAc-
tu res . To also discussed the fa te of supernumerary larvae . 
V/heeler (1925) and Spencer (1926) gave a general review of aphidi id , 
inciuc'.n-;; an account on the occurrence of three l a rva l stages and 
the cocoon f o n a t i o n . The l a t t e r also studied the biology of 
t he i r h.^'pernp.rnF;i t e s . Ber-'ne (194-2a, •42b) for the f i r s t time 
reported f ive Ir^.rval inatars in aphidi id p a r a s i t e s . Ja^aszev/ska 
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(1933), Ul lye t t (1938), Vevoi (1942), Raja Rau*" (1954), Sekhar 
(1957, '59) and Wiackov/ski ( i960, '62) are other si '^nificant 
contrib-utions on the biolo/^y of aphid p a r a s i t e s . 
The successful use of aphid p a r a s i t e s in the control of 
aphid pes t s has a t t r a c t e d the a t t e n t i o n of economic entomologists, 
(Mackauer, 196213; Schlinger and Hal l , 1959, I960, ' 6 1 ; Suloba Rao 
& Sharma, 1962; '^remblay, 1964, '66; Stary, 1964, ' 66 ) . Recently, 
S t a r / (1970) has published a comprehensive book on the "'iiolof^y 
of aphid laarasi tes" . So sa t i s fac to ry study on the prepupal stage 
has been made. 
Insp i t e of immense economic importance in India , not much 
has been done on se lec t ion and use of indigenous p a r a s i t e s as 
successful means of Biological Control of insect p e s t s . The above 
factr, motivated the present wr i t e r to undertake much needed b io lo -
gica l study of Lysiiohlebia mirzai sp.n. which i s an effect ive 
pa ra s i t e of Longiunguis sac char i (Zehnt.) and Rhopalo s^ 'phum maidis 
( F i t c h ) . The biology of Binodoxys (Binodoxys) paras inens is sp.n. 
which i s a pa r a s i t e of Aphis fabae Scop, has also been done, 
fur ther some observations have been made on the seasonal v a r i a t i o n s 
and diapause in Lipolexis g r a c i l i s Foers te r . I t i s qui te lilccly 
tha t the present v/ork would prove to be an addi t ion to the exis t ing 
informations on the biology of aphid p a r a s i t e s . 
* Raja Rau (1954) studied the biology of Aphidius s p . , a pa rps i t e 
of AoMs gossyfjjj Glover , on ^ r i n j a l . However, from the photo-
graTDhs of the adul t o r rco i te contaTixed in h is paper, i t i s evident 
tha t the generic placin" of the p a r a s i t e should have been in the 
genus ""rioxys Hal. nnd u l t imate ly shifted to the genus Bjnodoxys 
on the erect ion of t h i s genus by uackauer ( i960) . 
CHAPTBR - I 
lYSIPHLEBIA MIRZAI Sx). n. 
- l i b 
i - IWTRODUCTIOK 
Lys iph leb ia m i r z a l sp .n . i s an impor tant endopa ras i t e 
of Lonf!:iunsuis sac char i (Zehn t . ) ( sugarcane aphid) and Rhopalo siphvim 
maid i s ( P i t c h ) ( co rn aphid) i n I n d i a . So f a r two a p h i d i i d s have 
been recorded p a r a s i t i z i n g L. s a c c h a r i , namely Lys iph lehus d e l h i e n s i s 
( Subba Rao & Sharma) and Lys iph l eb i a naponica (Ashnead) (Narayanan 
_et a l . 1958; Subba Rao & Sharrna, 1960a and S t a r ^ & Sch l inge r , 1967). 
L. sacchar i i s r e s t r i c t e d to Indo-Malayan r e g i o n ; whereas R. ma id i s 
i s a p a n - s u b t r o p i c a l and t r o p i c a l spec i e s and i s a l so the most 
s e r i o u s vec to r of v i r u s d i s e a s e of cane ( S t a r y , 1967). Both t h e 
aphids a r e among the economical ly important aphid p e s t s i n I n d i a ; 
L.' sac char i i s c h i e f l y found on Saccharum off ic inarum L. and r a r e l y 
on 3or.pchum vul,q:are L. However, R. maid is i s v e r y cotanon on Avena 
qntivfi L . ; C-jnchrus c i l a r i s L . ; Pactylotenium aop:yptium (L . ) ; 
Jchin.ochj._oa colona (L.) , j ] leusine corcana (L . ) ( r a g i ) ; liordeum 
v u l g a r e L . ; x^a.^icum an t i do t a l e R e t z . ; P . c r u s - g a l l i ( L . ) ; 
i.' .^er'iianicum J i l l ; Penn i se tun purpureiim Schmauch; P . t.yphoideum 
xlich; Saccharum off ic inarum L , ; Sorghim vu lga re P e r s . ; Triticixm 
aeotivum L. and Zea mays h. (Uadhi _et a l . , 1973) . 
11o 
i i - MATERIAL AM) TEGHIgQUE 
The p a r a s i t e s and t h e i r h o s t s v/ere r e a r e d i n the l ahora to r i r . 
The aphids v/ere h red on sugarcane l e a v e s i n g l a s s j a r s ( I2"x9") 
f i l l e d to one four th depth with sand. The sand was kep t over 
s a t u r a t e d with wa te r , so t h a t t h e sugarcaaie l e a v e s did not docj. 
F u r t h e r , a permanent t h i n f i lm of water over sand sur face r e s t r i c -
t e d t h e movement of aph ids and helped i n keeping them confined to 
t h e l e a f . During t h e e n t i r e exper iment , t h e l e a v e s were changed 
every a l t e r n a t e day. The open end of the j a r s were covered v;ith 
mus l in c l o t h which was h e l d t i g h t v/ith t he he lp of a ruhber band. 
T r a n s f e r r i n g of aphids from one l e a f t o t h e o t h e r was done by 
i n s e r t i n g one of t h e cut end of t h e f r e sh l e a f v/ith i t ' s d o r s a l 
sur face c l o s e l y app l i ed a g a i n s t the sane sur face of t h e l e a f con-
t a i n i n g aphid colony. The j a r containiJig t h e aph ids was put c lose 
to t h e source of l i g h t . The aphids took almost 4-6 hours i n 
g r a d u a l l y moving to t h e f r e sh l e a f . 
The p a r a s i t i z e d h o s t s (4-th i n s t a r nymphs and a d u l t s of 
L. saccharl.) of knovm d u r a t i o n were kep t i n a cons tan t tcmperpture 
I'-'lt •miL.in; - t 25°C + 1, v/ith 70-80^ E.H. This he lped i n keeping 
stock of 'JTr- ..-ito a v a i l a b l e . B i o l o g i c a l o b s e r v a t i o n s were talveii 
both i n t h e f i e l d and i n t h e l a b o r a t o r y a t 250G + 1 with 70-80^ R.:-T. 
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The parnoi t izod hoats were dissected a t fixed in t e rva l s to 
record the duration of different developmental s tages . Observations 
on advanced developmental stages of pa r a s i t e were made "by exa^iinin;; 
the dead pa ras i t i zed hosts under binocular microscope. To f a c i l i -
t a t e such observations the legs of the aphids were glued to the 
s l ide with the help of synthet ic gum. These observations were con-
firmed by dissectin 'I the dead hosts a t fixed i n t e r v a l s . This 
enabled to record the duration of different developmental stages 
of the p a r a s i t e . 
The technique of Schlinger & Hall ( I960) proved useful for 
the study of larvae as well as the in t e rna l g e n i t a l i a of the adult 
female p a r a s i t e . However, carbon dioxide treatment of the host for 
the study of l iv ing larvae i s not considered esse^itial and the 
hos ts were d i r ec t ly dissected in sa l ine water, ghe egg counto 
ve-T-Q d i r ec t ly dissectod in sa l ine wator. The eg(^ counts were done 
by cutt ing through the ovar io les with the help of a f ine needle 
(Photo 1). 
i i i - DISTRIBUTION Am POOD OF THE PARASITE 
The pa.raslte seems to be widely d i s t r ibu ted in the sugar-
cane growing areas of India . The adu l t s of both the sexes have 
been reared from Longiunguis sacchari and Rhopalosiphum maidis 
collected from the following d i s t r i c t s of Delhi, Punjab and Uttnr 
Pradesh - Dclni, P",thanlcot, Aligarh, -Jijnor, Bulandshahar, Meeinit, 
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Huzaffarnagar, Saharanpur, Shahjahanpur and Pilibhit (jLi.at\;odaiii). 
The honey dev; oecreted by the host aphids L. sacchari and 
E., maidis and Aleurolohus ba,rodensis (Mask.) forms the na.tural 
food of the adult parasite. 
iv - MATINS BEHAVIOim 
The matinr; takes place almost immediately after emergence 
which is of common occurrence in the group. The emergence of 
female is preceded "by the emergence of male. After cleaning the 
body parts within 5-10 minutes* the male moves over the leaf 
surface for a short distance in search of the female in the close 
vicinity of m^ immies. The presence of female is either detected 
in the usual manner or b^ the presence of sex pheromones secreted 
by the virgin female. Immediately after perception of this 
characteristic odour the male becomes greately excited and follows 
her. Apparently, the contact is initiated through antennsA con-
tact between female and male in a face to face position and the 
latter also continuously vibrating his wings. Later on, the male 
approac )ji: th:: female from the posterior side and quickly mounts 
at her back. He continuously lick the head and thorax and vibrates 
the wings; v/herco.s the female laterally stretches her antennae. 
The mated female, as well as the female which has commenced ovipo-
sition without ni-itin'^  do not rosoond to male and never allov/s 
- 119 -
mablrx'!? with him. I f hj chance the male overtook her , she p e r s i s -
t ing ly t r i e s to dislodge him and further preventec^ matir^g hy bend-
ing her abdomen. The present observations support the findings 
of Vevai (194-2) in Aphidius mat r icar iae Haliday and Subba Rao and 
Sharma (1962) in Binodoxys (Binodoxys) indicus (Sharma & Subba Rao) 
The v i rg in fanale wi l l ing for courtship s i t s qu ie t ly with wings 
lying over her back. This act continues unchanged durin/^ the 
copulation v;hich i s i n i t i a t e d by male through bending h i s aodomen 
t i l l the t i p of abdomen comes in close contact with the t i p of 
the abdomen of the mating pa r tne r . As soon as the coi tus i s over, 
the male stops l ick ing the head and thorax with h i s wings folded 
v e r t i c a l l y over the thorax. Transmission of spermatic f lu id i s 
apparent by rhythmic waves passing down the abdomen of the male. 
Immediately, a f te r the discharge of spermatic f lu id , the female 
dislodges the male with her hind legs and moves away. One male 
i s observed to mate successfully with 13 different females. 
Copulation l a s t s for about 15-40 seconds. This duration depends 
on the age of the male and the frequency of mating. The time of 
copulation increases a f t e r successive matings (Table 1) . 
Generally the male a f t e r emergence s i t in close v i c i n i t y 
of the mummies, frequently tapping them with h i s antennae. At 
t imes, he se lec t s one of them "nd r e s t h i s antennae on i t , waiting 
for the emergence of the female sometimes upto about two hours. 
An experiment in t h i s d i rec t ion was conducted on 173 mumnies which 
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were products of unmated females. The eciergence record shov/s 
t ha t only 149 adul t s emerged and a l l were males. These males 
were seen tapping the r e s t of the mimmies and moving away a f t e r 
a seconds. From t h i s , i t i s evident tha t the male of Lysiphlehia 
miry.ai are perhaps able to perceive the presence of female "before 
emergence. This perception of female "before emergence may "be 
attri"buted to sex pheromones re leased hy the females a t the time 
of emergence. Ear l i e r workers did not record such percept ion in 
Aphidiidae. As soon as the female comes out from the mummy she 
i s follov/ed by male and immediately f e r t i l i z e d . 
The male can eas i ly d is t inguish between the mated and 
unmated females by percepting the sex pheromones of the female. 
This i s evident by the following experiment. A male i s r e s t r i c t e d 
in the basal half of a small v i a l pa r t i t i oned by a cotton plug. 
The proximal half of the v i a l i s wrapped with black paper. La te r , 
a freshly emerged female i s introduced into the proximal half . 
The male a t once becomes aware of her presence, runs around and 
shows great excitement by moving the antennae and rapid ly v ib ra -
t ing h i s wings. But he shov/s no response with mated, one day old 
and unmated female or those females which have commenced oviposi-
t ion without mating. Obviously, these females have l o s t charac-
t e r i s t i c odour (sex pheromone) and the males a re unable to detect 
t h e i r presence unless they come within sight of male or acciden-
t a l l y come in contact with him. 
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V - PROGErf AND SBX RATIO 
The v i r g i n females g i v e r i s e to males p a r t h e n o g e n e t i c a l l y , 
whereas , t h e mated females produce females and males i n t h e r a t i o 
of 69 : 31 r e s p e c t i v e l y (Tab le 3 ) . The sex r a t i o i n t h e f i e l d s 
ha-s been recorded to be 65 • 55 females and males r e s p e c t i v e l y . 
v i - OVIPOSITIOK BEHAVIOUR 
The p r e o v i p o s i t i o n p e r i o d r anges from 15 t o 20 minutes a t 
20 C and 70% R.H. This i s of s h o r t e r d u r a t i o n a t h i g h e r tempera-
t u r e (25-30 C) and a l so of l onge r d u r a t i o n (about one hour) a t 
lower tempera ture (15 G) . F u r t h e r , a t 10 G t h e female becomes 
i n a c t i v e and does not o v i p o s i t a t a l l . Af ter emergence from t h e 
mummy, t h e female c l eans her body, s p e c i a l l y t h e an tennae and 
o v i p o s i t o r . I t i s follov/ed by r e p e a t e d forward bending of t h e 
abdomen under the tho r a x . 
After t h e l a p s e of p r e o v i p o s i t i o n p e r i o d t h e female moves 
i n search of a s u i t a b l e hos t over t h e l e a f s u r f a c e . Schl inger & 
Hal l ( I 9 6 0 , •61) and Starjf (1966) r e p o r t e d t h a t t h e p a r a s i t e 
u s u a l l y walks by an aphid wi thout shov/ing anj r e c o g n i t i o n u n l e s s 
i t comes i n contac t wi th an tennae and t h u s concluded t h a t t h e 
v i s u a l Pe rcep t ion o? t h e hos t i s a l t o g e t h e r a b s e n t . VJhile, 
G r i f f i t h s ( i 9 6 0 , ' 6 l ) on t h e o t h e r hand, r e p o r t e d t h a t i n 
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Monoctonus crepidis (Haliday) the female p a r a s i t e can v i s u a l l y 
perceive the host from close d is tances . These tvro contras t ing 
ohsei^ations stimulated the present wr i t e r to a sce r t a in the exact 
phenomenon. Consequently, the following experiment was conducted. 
Late i n s t a r apterous nymphs and adult hosts were allowed to s e t t l e 
on a six inches long tender leaf . The leaf i s covered with a 
t ransparent ce l lu lo id paper. Later on, a young f e r t i l i z e d female 
i s released on the leaf which i s kept in a small rounded g lass j a r 
( 8 " X 4") covered with a gla.ss l i d . The "behaviour of the pa r a s i t e 
female was observed for an hour. This experiment was repeated t en 
times with ten different young females. This experiment reveals 
tha t besides v i sua l recognit ion the female p a r a s i t e can perceive 
the mage of the h o s t ' s on the other side of the leaf . The host 
searching behaviour i s characterized by continuous tapping of the 
leaf surface with the antennae in front as well as sideways. As 
soon as the contact i s made with an aphid, she stops immediately 
and elevates hersel f by quickly s t raightening h.er h ind- legs . This 
i s followed '"oj downward and forward bending of her abdomen under 
the thorax so much so, the oviposi tor extends v/ell beyond her head. 
The egg i s deposited by a quick th rus t of oviposi tor ins ide the 
body of the host . During the en t i re course of s t inging, the host 
i s being continuously tapped by her antennae. The female strHces 
the host with her oviposi tor only once, but sometimes due to wrong 
judgement of angle or pos i t ion of the host (predominantly with the 
younger stages) she wi l l go on strilcing the host u n t i l i t i s stun^'^. 
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The female does not charige her pos i t ion to s t r i k e a p a r t i c u l a r 
pa r t of the host hody hut s t ings from whatever angle i t i s 
approached. Most of the s t inging occurs in the ahdomen of the 
host . The present observations support the findings of Schlinger 
and Hall (I960, '61) in Praon p a l i t a n s Muesheck and Trioxys 
coTTiplanatus Quil is ( U t i l i s Muesbeck) . However, G-riffiths ( i960 , 
*6l) observed tha t iJonoctonus c rep id is deposi ts her eggs in the 
pos te r io r thoracic mass of fused ven t r a l nerve ganglia of the 
host by inser t ing the ovipos i tor through the ven t r a l suture between 
the aphids f i r s t and second pa i r of legs and holding i t with her 
front l egs . Recently Galvert & Bosch (1972) confinns Gr i f f i th s 
( i960, '61) by loca t ing the eggs of Monoctonus paulensis (Ashmead) 
in the thoracico-abdominal ganglia of the hos t . The holding of 
the host with front legs i s an adaptat ion to 'overcome the s a l t a t o -
r i a l habit of the host . I t has also been repor ted by Schlinger & 
Hall (I960) in P_. p a l i t a n s and Sekhar (1957) i n Praon aqut i Smith. 
The en t i re act of st inging i s completed in 5 to 15 seconds 
but with the age of the pa r a s i t e i t may prolong upto 45 seconds. 
After oviposi t ion, the oviposi tor i s withdrawn from the host Dody. 
Sometimes, the aphid i s en t i r e ly l i f t e d from the leaf surface or 
even may f a l l down on the ground during the withdrawl of the ovi-
pos i to r . Immediately a f t e r s t inging the hos t , the female quickly 
moves backwards several s teps then tu rns and run away. Apparently 
she seems to be very much af ra id of, most probably from the 
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repugnant secret ion of the corn ic le . However, the p o s s i b i l i t y 
of aggressive behaviour of Crematogaster sp. cannot he ru led 
out (p1,61) . 
The hosts are struck in s e r i e s with an intervening per iod 
of r e s t ranging from 2 to 30 minutes. During the r e s t per iod, 
the female wi l l ignore the presence of the host . An experiment 
i s performed to find out, i f a t a l l , host preference "behaviour 
i s exercised by t h i s p a r a s i t e . All the nymphal stages as well as 
the newly emerged winged and apterous host (25 of each stage) were 
subjected to parasi t ism under cont ro l led condit ions. A small 
g lass c i rcu la r trough was f i l l e d to th ree fourth with sand v/hich 
was wet to sa tura t ion . A s ix inches long piece of heal thy leaf 
containing 150 hosts of a l l the stages (25 of each stage) well 
s e t t l ed on i t , was inser ted to one inch depth into the wet sand. 
The trough was covered over by a g la s s chimney whose upper open 
end was closed with a piece of white muslin c lo th . The f e r t i l i z e d 
female pa r a s i t e was re leased for 12 hours. Such experiment was 
repeated four times under i den t i ca l condi t ions. The p a r a s i t i z a t i o n 
of different stages were calcula ted and the r e s u l t s so achieved 
(Table 2) shows a d i s t i n c t preference of apterous adul t host for 
p a r a s i t i z a t i o n . Next to i t the second two preferences are the 
IVth and I l i r d n^nnphal i n s t a r s respec t ive ly . The a l a t e adu l t s 
were not a t a l l pa ra s i t i z ed . I t may, therefore , be concluded tha t 
though the pa ra s i t e does not r e j ec t any nymphal stage of the host 
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for p a r a s i t i z a t i o n . Yet i t ' s preference l i e s in the advanced 
nymphal stages ( I l i r d and IVth) as compared to early nymphal 
stages (1s t and I l n d ) . Thus, the importance of the p a r a s i t e i s 
establ ished since i t a t t acks most of the adu l t s as well as 
advanced nymphal stages which are more des t ruc t ive to the host 
p lan t . 
A small experiment was designed to find out , i f a t a l l , 
there i s any sjoichronization between the st inging and egg laying 
by the pa r a s i t e in the host . The young apterous fourth i n s t a r 
nymphs were allowed to s e t t l e on a s ix inches long heal thy leaf . 
A young f e r t i l i z e d female was re leased on the leaf which was 
kept in a sraall rectangular trough ( 8 " x 4 " ) . I t was covered 
over by a piece of g lass l i d to a r r e s t the escape of p a r a s i t e . 
The behnviour of the pa r a s i t e was observed for two hours. Such 
experiment was repeated five times v/ith f ive d i f ferent young 
female p a r a s i t e s . I t can be inferred from the experiment tha t the 
number of s t inging of the host every time i s higher than the ac tua l 
number of ovipos i t ions . Out of 1,359 observed stung hos t s only 
1,120 were found containing the p a r a s i t e (Table 3 ) . The average 
of oviposi t ion per stung in L. n i r z a i i s comparatively higher than 
in Aphidius matr icar iae Haliday and Aphidius smithi Subba Rao & 
Sharma (Vevai, 1942; Wiackowslci, I960, ' 62 ) . The re la t ionsh ip 
between the number of host stung and ovipos i t ion seems to be d i rec-
t l y influenced by the defensive mechanisms of the host and the host 
se lec t ion behaviour of the p a r a s i t e female. 
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v i i - PRE-EJAGIKAL STAGES 
The pa ra s i t e undergoes the usual four pre-lmaginal stages 
(egg, l a rva , prepupa and pupa). Detailed observations on these 
stages i s given helow. 
A - Egg stage 
(a) Description of egg (P la t e THf , F ig . 220; P l a t e XXZ , Photo 1): 
Egg i s spindle shaped, t rans luscent with granular cytoplasm 
and well d i f fe ren t ia ted cephalic and caudal ends. The cephalic 
end i s acu t e ly rounded, while caudal end i s b lunt ly rounded with 
an aper ture , the micropyle (Mic)y ti'he chorion i s smooth. The 
average length of the ful ly mature egg (based on the measurements 
of 50 eggs) i s 0.1148 mm and the average width i s 0.044 mm. The 
range in length va r i e s from 0.0925 mm to 0.1370 mm and in width 
from 0.033 mm to 0.055 mm. The egg a f t e r deposit ion increases in 
size and gradually changes from spindle to oval shape with average 
length and breadth as 0.314 mm and 0.271 nmi respec t ive ly . Being 
endoparasite, i t remains inside the haemocoele of the hos t . 
(b) Hatching 
The process of hatching is studied in detail by dissecting 
the parasitized hosts in saline water after 47 to 50 hours. The 
larva ready for hatching expands its body to build up an internal 
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pressure against the chorion and assumes a semilunar shape with 
dorsal side closely applied against the chorion. The space 
Toetween the head and cauda is occupied hy serosal cells (Fig. 221, 
Photo 2,5). The backwardly directed intra segment el spines (spi) 
and Cauda keep the chorion in properly stretched position before 
the action of mandibles (Md) . Lateron, the mandibles come into 
action by repeated abduction and adduction movement in a quick 
manner. This action assisted by internal body pressure results 
in a wide rupture of the chorion. Through this opening the larva 
along with the serosal cells comes out and lies freely in the 
body fluid of the host. The present study confirms Calvert & 
Bosch (1972) findings in Monoctonus paulensis (Ashmead). Rarely, 
the Cauda is found to cause the rupture of the chorion. Spencer 
(1926) in Aphidiidae attributed the process of hatching to the 
lytic action of the enzynes secreted by the larva; Vevai (194-2) 
in Aphidius matricariae to the internal pressure alone while 
Schlinger & Hall (I960) in Praon -palitans to the action of mandi-
bles. However, the observations of the present writer prove 
beyond doubt that not only the action of mandibles, but also the 
Cauda, caudal spines and posteriorly directed intrasegmental 
spines of the trunk segments in coordination with internal pressure 
caused by the straightening of the larva are involved in the 
process of hatching. 
The larva hatches out approximately after 48 hours of egg 
deposition. 
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B - Larval stages 
Considerable work has been done on the biology of the 
Aphidiidae. However, the total number of the larval instars 
has been shown to vary from three to five (Timberlake, 1910; 
Wheeler, 1925; Spencer, 1926; Ullyett, 1938; Beirne, 1942a, •42b; 
Vevai, 1942; Schlinger & Hall, I960, '61; Trerablay, 1964; Stary, 
1966, '70 and Calvert & Bosch, 1972). 
Schlinger & Hall (i960, '61) followed Tmberlake (1910) 
in describing three larval instars in Praon palitans and Trioxys 
complanatus. But they admit, "if another instar does occur it 
is very short in duration and occupies a place between the non-
mandibulate second and mandibulate setate third instar or before 
the so called mandibulate setate first instar". Stary (1970) 
recorded four larval instars. Vevai (1942) in A. matricariae and 
Beirne (1942a, *42b) in the family Aphidiidae have recorded five 
larval stages. The present writer upholds Beirne (1942a, '42b) 
and confirms five larval instars in Aphidiidae. A key to identi-
fication of •':he larval stages has been framed to strengthen this 
observation (p 1^^). Recently, Calvert & Bosch (1972) describe 
three larval instars in Monoctonus paulensis. 
Description of larval instars 
(a) j.''irst i n s t a r . ( i lr t^^s .^Y , ^ Y a , .''igs. 222, 222a, 
P l a to XXI , Photo 4 ) . 
The freshly hatched f i r s t i n s t a r larva i s comma shaped, 
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creamy \-hite In colour with t ransparent integument. The average 
length of the la rva i s 0.685 mm with range in length from 0,b7l mm 
to 0.314 am. "^ hc larva possesses a prominent head (H) followed 
by a t h i r t e en segmented cy l indr ica l trunk which i s s l i gh t l y t aper -
ing pos te r io r ly . The trunk i s fur ther subdivided into three seg-
mented thorax and ten segmented abdomen. All abdominal segments 
excepting the tenth poosess a row of p o s t e r i o r l y di rected dorso-
l a t e r a l spines (Gpi) . jach row extends approximately to the mid-
l a t e r a l l i n e s excepting those of the an t e r io r two segments, where 
they f a i l to extend upto these l i n e s . The spines a re longest on 
the dorsal s ide . The terrajnal ( tenth) abdominal segment i s caudaie. 
The Cauda (C) i s a t e rga l protuberance of the ten th segment. The 
cauda (C) i s armed with three stout spines a t i t ' s t i p alongwith 
shorter ones arranged in longi tudinal rows over the body. The 
spines of doroal and ven t ra l rows are comparatively longer than 
those of the l a t e r a l rows. In the f reshly hatched larva the body 
segmentation can be observed ( ? i g . 222, Photo 4) • which becomes 
progrescivoT y d i s t i nc t with the growtli of the l a rva . The body wall 
of th^ tiTink ro:;iOxi temporarily bulged out along the l a t e r e - v e n t r a l 
l i n e . Thio condit ion, hov/ever, disappears in the subsequent l a rva l 
s tages, i^ moults approximately 27 hours a f t e r hatching. 
The head of the newly hatched la rva i s rounded a n t e r i o r l y 
and measures 0.114 mm in length and 0.135 mm in width. The ra.nge 
in length i s from 0.100 ram to 0.128 mm and in vjidth from 0.114 mm 
to 0.142 u i . '''he ora l aperture i s sub-ventra.1. The gnathal 
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appendages consist o± two sc lero t ized iDrown coloured mandibles 
(ud) with sharply pointed t i p s and four fleshy lohes . The dorsal 
one i s the lalorum (Lia) while the tv;o l a t e r a l and one ven t r a l 
lobes are maxillae (Mx) and labium (Lb) respec t ive ly . 
The digest ive system.- The alinaentary canal cons is t s of the 
foregut, midgut and hindgut. All the three can be eas i ly seen 
through the t ransparent integument of the l a rva . The fore gut 
i s a short membranous tube with a narrow passage extending from 
the t rue mouth to the midgut. I t i s d iv i s ib l e into pharynx (Phy) 
and oesophagus (Oe) . The pharynx appears to have subdivided into 
an te r io r pharynsc (Aphy) and pos te r ior phar-^ yoax (Pphy) and i s 
s l i gh t ly curved. The oesophagus (Oe) lying in the prothorax i s 
of s l i gh t ly wider diameter and connects the pos te r io r pharynx 
(Pphy) \/ith the mid-gut (Mg) . The midgut i s the longest and widest 
pa r t of the alimentary canal» running from second thoracic segment 
to eighth abdominal segment. I t i s gradually widening pos t e r i o r l y 
t i l l i t reaches the eighth abdominal segment where i t narrows down 
to meet the hind gut (Jig). The hind gut i s a short tube, extending 
through the ninth abdominal segments. I t s an te r io r end i s cont i -
nues viith the midgut and receives v e n t r a l l y through a common duct, 
the two short malpighion tubules (lit) c losely applied over the 
pos te r io r narrow end of the midgut. The pos t e r io r end opens out 
on the vent ra l side of the 10th sternum before the comnoncement of 
the cruda throiigh a narrov; t ransverse s l i t ca l led "Anus" (A). 
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Sa?uivary g lands . - The paired sa l ivary glands (Slkgl) are d i s -
t i n c t l y developed in the freshly hatched la rva ; each lying on 
e i ther side of the midgut. The two glands on entering the head 
region fuse helov/ the suh-oesophageal ganglion to form the cotaraon 
duct of sal ivary gland (Slkglcd) which opens outside on the lap 
of the labium. In the l a t e 1s t l a rva l s tage, they may extend up to 
the seventh abdominal segment. Ivanova Kasas (1961) also shows 
a similar condition of the sa l ivary gland in Aphidius sp. while 
Ul lyet t (1958), Vevai (1942), Schlinger & Hall ( i960, '61) and 
Suboa Rao & Sharma (1962) have not ascer ta ined the presence of 
sal ivary glands in Diae re t i e l l a rapae (M' intosh) , Aphidius 
mat r icar iae , Praon p a l i t a n s , Trioxys complanatus and Binodoxys 
(Binodoxys) indicus , respec t ive ly . 
Nervous system.- The nervous system i s represented by a la rge 
bilobed brain (Br) extending from the pos te r io r half of the head 
to the an te r io r t h i rd of second thoracic segment above the oeso-
phagus. I t i s connected with the sub-oesophageal ganglion (SoeG-ng) 
by a p a i r of circum-oesophageal connectives. The sub-oesophageal 
ganglion i s follov/ed ^posteriorly by large three thoracic (ThGng) 
and nine abdoiinfl -angl ia (AbdGng) extending up to the ninth abdo-
"iln"] 3cgmunt. 
IIcpro ductiVe systan. - The sexes can be eas i ly d i f fe ren t i a t ed in 
the freshly hatched larvae . The t e s t e s (T) and ovar ies (Ov) are 
oval in shape, each s i tua ted on e i ther side of the alimentary canal 
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in the seventh and eighth abdoninal segments. Bach t e s t i s 
(Pig. 222a) open into the vas deferens (vd) of i t s * side lA/hich 
runs pos te r io r ly upto the ninth sternum to jo in the rudimentary 
ductus e jacu la tor ius . Each ovary (Pig . 222) opens into the 
oviduct (ovi) of i t ' s s ide which TVLIIS vent ra l upto the pos t e r io r 
margin of the seventh sternum where i t joins the rudimentary 
oviductus com^.-'n-'s (Ovic) of i t s s ide . 
(b) Second in s t a r (P l a t e s XZV , XZTa; Pigs. 225, 223ai 
P l a t e XXXT, Photo 5). 
The body of the larva i s U-shaped, measuring 1.04-2 mm in 
length with range in length from 0.857 mm to 1,214 mm. The i n t e -
gument i s quite smooth with d i s t i n c t body segmentation. The head 
measures 0.128 mm in length and 0.165 mm in v;idth. The range in 
length i s from 0.114 mn to 0.142 ram and in width from 0.157 mm to 
0.171 mm. The gnathal appendages consist of four fleshy lobes as 
in the preceding s tage. There i s a p a i r of mandibles lying on 
e i ther side of the food meatus (Oral opening) and in some cases 
may be feebly sc le ro t ized . Stary (1966, '70) also recorded pre-
sence of feebly sc le ro t ized mandibles in Aphidius megourae Starj^. 
Yevai ( 1942) , however, describes highly sc lerot ized mandibles in 
the seconc! Ins ta r larva of Aphidius mat r lca r iae . The present 
wr i ter i s xiot prepare to accept the presence of "highly s c l e r o t i -
zed" mandibles in A. mat r icar iae and i s of the opinion tha t the 
same are in fact the mandibles of the f i r s t stage which have not 
completely separated a f t e r aoul t ing . Jchlinger & J a i l (I960) also 
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not ices the presence of mandilDles in some larvae of Praon p a l i t a n s 
but considered them to Toe the rudimentary mandihles of t h i r d i n s -
t a r la rva . The present wr i t e r holds tha t the rudijiientary mandibles 
of the t h i rd i n s t a r ( f i n a l i n s t a r of Schlinger & Hal l , I960) 
ac tua l ly represents the mandibles of the second i n s t a r as both the 
workers have fa i led to separate the second from t h i r d and fourth 
from f i f th i n s t a r in t h e i r study. The junction of midgut and hind-
gut i s well marked without, however, any actual communication 
between the two. The two malpighian tubules extend a n t e r i o r l y upto 
the f i r s t thoracic segment on v e n t r e - l a t e r a l s ides of the midgut. 
The sal ivary glands grow enormously in size and extend pos t e r i o r l y 
upto the hind gut with s l i g h t l y convulated apica l p a r t s . The geni-
t a l buds malce t h e i r f i r s t appearance, two p a i r s in female s i tua ted 
on 8th and 9th abdominal sterna ( i ' ig . 223 Adb & Fdb) and only one 
p a i r in male, s i tua ted on 9th abdominal sternum (i^ig. 223a Jb) 
The second i n s t a r larva can be eas i ly dis t inguished from the 
preceding stage by the following charac ters , (1) The body i s U-shap-
ed, head and cauda l i e s a t one end; (2) Cauda, i s reduced in s ize 
without any spine but some s t i l l r e ta in ing a few protuberances, (3) 
In t r a segmental s-oinea are completely l o s t , (4) The malpighian tubu-
l e s extending an te r io r ly upto the f i r s t thoracic segment, (6) The 
hind gut s t a r t s d i f fe ren t i a t ing into colon (Col) and rectum (Itec) , 
(7) The sa l ivary glands extending upto the hind gut and (8) The 
geiiitnl buds (Db,Adb & Pdb) beconcs d i s t i n c t . 
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The second ins ta r larva moults approxiiaately 15 hours 
a f t e r emerging from f i r s t l a i v a l skin, 
(c) Third i n s t a r larva ( P l a t e s 2XT , XXYa , Pigs . 224, 224a, 
P l a t e XZXI,Photo 6 ) . 
The body of the U-shat)ed t h i rd i n s t a r larva i s s trongly 
curved measuring 1.385 mn with a ran^e in length from 1,257 ram 
to 1.50 mm. The cauda i s stumpy. The middle trunk segments a re 
humped dorsal ly . The integument i s smooth. The body segmenta-
t ion i s d i s t i n c t . The head measures 0.171 mm in length and 0.20 mm 
in width. The range in length i s from 0.157 mm to 0.185 mm and 
in width 0.185 to 0.214 mm. 
The th i rd in s t a r l a rva d i f fe rs from the preceding stage 
in the general shape of the body with stumpy cauda. The mandibles 
are nonpigmented. The midgut i s very much distended. The hind-
gut i s c lear ly d i f fe ren t ia ted into colon (Qol) and rectiom (Rec) . 
T'he anus i s s t i l l ' subventral . The sa l ivary glands are fu l ly deve-
loped and extend upto the rectum on e i the r side in a zig-zag 
manner. For the f i r s t time the leg buds (Lb^-LbO becomes v i s i b l e . 
The r e sp i r a to ry system also can be seen by the presence of the 
paired l a t e r a l t runks, i t s v e n t r a l and dorsal branches and spi ra-
cular tubes with closed sp i r ac l e s . 
The th i rd i n s t a r larva moults approximately 15 hours a f t e r 
emerging from the second l a rva l skin (Table 5 ) . 
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(d) fourth Ins ta r larva (P l a t e s XXT , XX'?a » Figs . 225, 225a, 
P l a t e XXXI,Photo 7, 8 ) . 
The "body of the fourth i n s t a r larva i s thickened, almost 
coiled and measures 1.642 mm in length. The range in length 
va r i es from 1.574 mm to 1.785 mm. The integument i s minutely 
tuberculate with t ransverse folds in trunk segments. The head 
measures 0.205 mm in length and 0.240 mm in width. The range in 
length va r i e s from 0.192 mm to 0.221 mm and in width 0.228 mm to 
0.250 mm. The mandihles a re d i s t i n c t l y t r i angu la r "but s t i l l 
feehly sc lero t ized . The midgut i s much expanded and occupies 
almost a l l the body cavity from second to eleventh segment. I t 
i s c lear ly marked external ly by i t s v i o l e t colour contents . The 
anus i s terminal on account of complete disappearance of cauda. 
The sal ivary glands are highly convulated and thickened. The 
pre-ijmaginal buds of antennae (Antb) , wings (VJb -^VJb2) and legs 
(Lb^-Lb-r) are c l ea r ly v i s i b l e . The t racheal system continues to 
be closed. 
The fourth i n s t a r larva moults approximately 15 hours 
a f t e r emergin/^ from the t h i r d l a rva l skin (Table 5 ) . The f ina l 
moulting of the larva into the f i f th stage general ly coincides 
with almost complete consumption of the h o s t ' s contents . The 
e a r l i e r workers could not a r r e s t the f ina l moulting in t h e i r 
respect ive in sec t s , excepting Beirne (194-2a, •42b) in Praon volucre 
(rifliday) and 4phidi idae in general . The present wr i te r with the 
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help of a se r i es of d issect ions a t regular i n t e rva l s of one hour 
come across several intermediate stages of moulting (Photo 8 ) . 
(e) F i f th i n s t a r larva (P la t e s XXVa. , ZXVI, Figs . 226a, 226 ^ 228, 
P l a t e ZXXn, Photo 9 ) . 
The f i f th i n s t a r larva i s characterized by g rea t ly dis ten-
ded, curved and tapering body. The cephalic end i s more tapering 
than the caudal end, the l a t e r with terminal anus. The dorsal 
humps on the abdominal segments and the tra,nsverse folds are more 
prominent. The segmentation i s complete. The integument i s of 
comparatively harder consistency and th ick ly tubercula te (Fig. 228) 
than in the preceding stage. The larva i s l i g h t pale in colour 
through which the brown colour of the mid-gut i s c l ea r ly v i s i b l e . 
The fu l ly grown la iva measures 2.157 mm in length. The range in 
length va r i e s from 1.785 mm to 2.710 mm. The head i s subtr iangular 
and i s r e t r a c t i l e into the f i r s t thoracic segment. I t measures 
0.22 mm in length and 0.285 mm in width. The range in length 
v a r i e s from 0.214- mm to 0.240 mm and in width from 0.271 mm to 
0.300 mm. The mouth opening with the o r i f i ce of the s i lk duct i s 
apical in poarition. .The v i s i b i l i t y of in te rna l v iscera i s obscured 
by the g rea t ly distended midgut, s t i l l the s i lk glands ( S l k g l ) , 
malpighian tubules (t'lt) and pre-imaginal buds of antennae (Antb) , 
wings (WbH-VJb2) and legs (Lb^-Lb^) are eas i ly d i scern ib le . 
Respiratory system.- (Figs . 229> 230). There are 9 p a i r s of small 
sp i r ac l e s . The f i r s t pa i r i s located l a t e r a l l y on the mesothorax 
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close to the prothorax and r e s t s in middle of the l a t e r a l surface 
of 1st to 8th abdominal segments. Each sp i rac le leads into a 
ohort spi racular tube which connects i t with the l a t e r a l trunk 
through dorsal branch. The l a t e r a l trunks are connected with 
each other by a dorsal commissure(Adcom)in the prothorax and by a 
vent ra l commissure(EVcom)in the eighth abdominal segment. The 
spi rac le consis ts of a peritreme with c i r cu la r aperture in i t s 
centre . This aperture leads into a tubular atrium (At) which i s 
conspicuously const r ic ted a t i t s junction with the sp i racular 
tube. The present wr i te r i s incl ined to consider the cons t r i c -
tab le condition as a simple type of closing mechanism. 
Structure of the cranixmi.- (Pig . 227, Photo 11). The present 
work i s intended for the purpose of taxonomic s tud ies , but 
every care has been taken to ensure the correct morphological 
en t i ty of various stmictures. The tenuinologics used in the pre-
sent work have been borrowed from Alam (1952) , which are based on 
soxmd morphological p r i n c i p l e s . 
The head i s roughly subtr iangular in shape. The integument 
i s th ick ly tubercula te , excepting the gnathal appendages, frons 
and clypeus. The nouth i s terminal with v e n t r a l l y located s i lk 
o r i f i c e . P o s t e r i o r l y , the head i s demarcated from the prothorax 
by a d i s t i n c t c i rcu la r g2X)ove. The two pos te r io r t e n t o r i a l p i t s 
(Ptp) are present a t the lower pos te r io r margin of the head. 
These are connected with each other through a semicircular post 
occ ip ta l suture (POS). Thus a narrov< semicircular s t r i p cal led 
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post occiput is formed encircling the wide foramen-magnum. 
It is interesting to find the presence of hoth the anterior ten-
torial pits (Atp) and posterior tentorial pits (Ptp) in L. mirzai. 
The posterior tentorial pits v/ith transverse tentorial "bar (Tfb) 
is a usual condition in parasitic Hymenoptera (Alam, 1952, '57, 
*58; Short, 1952; Vance & Smith, 1953). The presence of the 
anterior tentorial pits on the epistomal sclerome (Ep) is dis-
tinct. Further, the pits are internally followed hy clear scle-
rotic rods which are definitely homologous or analogous to the 
anterior tentorial arms (Ata). These bars tsike up antero-poste-
riorly directed course to apparently end on the posterior tento-
rial pits at the point of formation of the transverse tentorial 
bar (Tth). The insect morphologists will certainly not accept 
the connecting role of anterior tentorial bar between the anterior 
tentorial pit (Atp) and posterior tentorial pit (Ptp) which appa-
rently is the condition here. The present writer, therefore, 
mindful of the fundamentals of morphology, considers the anterior 
tentorial arms as a composite bar formed by the fusion of the 
anterior tentorial aim and posterior tentorial arm; though at 
this sta.ge it is not possible to pin down the exact point of 
union of the two arms. Such elaborate structure of the tentorium 
is the first record in the larva of parasitic Hymenoptra. As far 
as ascertained the eyes and ocelli are totally absent. The facial 
wall possesses a pair of nonosegmented peg like antennae (Ant) 
situated in a ring like base antennal foramen (Antf). The surface 
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of ant-cranium is devoid of the usual sutures excepting the 
epistomal and the post occipital suttires which are distinctly 
present. This logically leads to definite demarcation of the 
post occiput and the separation of the frons from the clypeus. 
The lahrum is profusely sculptured and posteriorly continues 
with the clypeus through a narrow conjunction. 
The mouth is guarded dorsally "by the labrum (Lm) , vent-
rally by the labium (Lb) and laterally by maxillae (Mx) and 
mandibles (Md) . 
There is a pair of translucent hypo stomal sclerome (H/y) 
each extending from the posterior tentorial pit to the posterior 
articulation of the mandible. It separates the maxilla from 
the dorsal surface of the head. The pleurostomal sclerome (PI) 
is yellowish in colour. It is stretched between the posterior 
and anterior articulations of the mandibles, thereby connecting 
the hypostomal sclerome near the posterior mandibular articula-
tion and joining the epistomal sclerome close to the anterior 
articulation of mandible. This may, however, be noted that the 
two mandibulT.r articulations are* contributed by the pleuro stomal 
sclerome. 
Labrum (Lm).- The labrum is a semicircular plate hanging over 
the mouth with concave ventral margin. It is demarcated from 
clypeal region by a wea'^c and narrow infliction of the integument. 
It is rugose reticulate, excepting the ventral one fifth which is 
- 140 -
smooth. The l a t e r i s provided with f ive p a i r s of "sens i l la 
hasiconica" ( S) . The bases of the inner th ree p a i r s are cont i -
guous with short pegs. The inner of the outer p a i r s i s "bigger 
in size but both with long pegs. The labrum i s also provided 
with five p a i r s of "Sensil la chaet ica" , with spine lilce external 
processes. Short (1952) suggested the use of setae for taxonomic 
s tudies . IHiring present inves t iga t ions , the p o s s i b i l i t y of 
different k inds , number and arrangement of s ens i l l a on gnathal 
appendeges have been escplored for taxonomic characters as i t i s 
of constant feature in the f inal i n s t a r larvae of L. mirza i . 
Mandibles (Md) . - There i s a pa i r of strongly sc le ro t ized , simple, 
t r i angu la r , pointed and yellowish brown mandibles which are widely 
placed on e i ther side of the mouth cavi ty . I t has double a r t i c u -
l a t i o n with the pleurostomal sclerome. 
Maxillae (Mx) . - Each maxilla i s demarcated from the upper half 
of the head capsule by the hypo stomal sclerome, v e n t r a l l y i t i s 
bordered by a complete brown sc lero t ized maxil lary sclerome (Mxs). 
Each maxilla i s fur ther incompletely d i f fe ren t ia ted into the pro-
ximal membranous sraooth cardo (Ca) and d i s t a l s t ipes ( S t ) , The 
s t ipe i s rugose - re t i cu la te excepting around maxil lary palp socket 
which i s smooth and possess an unpaired "sensillum chaetictim", 
terminates in a s ingle small apical galea. The maxil lary palp 
(Mxplp) i s mono segmented located a t the base of the galea in 
maxil lary palp socket (Mxplpsoc) . 
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Labl-um (Lb) . - The ven t ra l wall of the head capsule in i t* s 
antero-medial margin i s provided with a yellowsih brown sc lero-
t i zed , r ing l i k e "Labios t ip i ta l sclerome" (Lsts) . Each end of 
t h i s sclerome fuses with the d i s t a l p a r t of the corresponding 
"maxillary sclerome". The complete area bounded by the l ab io -
s t i p i t a l sclerome i s the "prementum" (Prem) while the area ven-
t r a l to i t i s the "post-mentum" (Postm) which i s tubercula te . 
The prementum i s smooth excepting the area below the l ab i a l palp 
sockets and the extensive submarginal upper area above the s i lk 
o r i f i c e which are rugose - re t i cu la t e . The smooth area between the 
s i lk o r i f i c e and the l a b i a l palp sockets i s f a in t l y rugulose. The 
opening of the s i lk duct (Sc) i s t ransverse and crescent shaped 
s i tua ted s l i g h t l y above the leve l of the maxil lary sclerome. The 
l ab i a l palp (Lbplp) i s mono segmented and lodged in the c i r cu la r 
l ab i a l palp socket (Lbplpsoc) which i s v e n t r a l l y placed to the 
union of the labiost ipi ta l sclerome with the maxil lary sclerome. 
The prementum contains two p a i r s of " sens i l l a chaet ica" below the 
si lk o r i f i c e (So) , one p a i r located very close to the s i lk o r i f i c e 
while other pa i r ven t ra l to the l a b i a l palp sockets (Lbpalpsoc) 
The duration of the f ina l i n s t a r larva i s approximately 
22 hours. In the f i r s t 8 hours, i t feeds ac t ive ly on host remains, 
exceotinr^ the t racheal system and ind iges t ib le p a r t of the integu-
ment and cuts a vent on the ven t r a l side of the host for s t ick ing 
i t to the leaf surface. During the second phase of approxi-nately 
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12 hours, the larva sticks the host's skin on to the leaf surface 
which is followed hy the construction of the cocoon. After approxi-
mately 2 hours of the cocoon construction, it enters into prepupal 
stage. 
(f) Key to the identification of larval stages of L« mirzai. 
1. Cauda present; anus ventral 2 
_ Cauda absent; anus terminal 4 
2. Body comma shaped with caudal portion distinctly tapering; 
latera.l folds present; integument with definite interaseg-
mental setae on abdomen; mandibles long and strongly scle-
rotized; genital buds indistinct First instar 
_ Body U shaped without tapering caudal portion; lateral folds 
absent; integument devoid of int era segmental setae on abdo-
men; mandibles short and unsclerotized; genital buds dis-
tinct 3 
3. Cauda protruded; salivary glands straight; tracheal system 
indistinct Second instar 
_ Cauda stumpy; salivary glands convoluted; tracheal system 
distinct Third instar 
4. ilandibles and facial scleromes may be feebly sclerotized; 
tracheal system closed; integument feebly tuberculate 
Fourth instar 
_ Ilandibles pnd facial scleromes strongly sclerotized, tracheal 
system open; integument distinctly tuberculate...Fifth instar 
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(g) Application of Dyar* s law to L. mirzai larvae. 
The head width in successive instar larvae increases in 
a regular geometrical progression (Graph 1). It increases hy a 
ratio of 1.22 times after each ecdysis. The calculated head 
width is so close to the ohseived width (Table 6) , that there is 
no prohability of missing any ecdysis. Now it can be safely 
said that Dyar's law is applicable to L. mirzai laivae. 
TABLE 6 
Wo. I n s t a r Ca lcu la t ed width of 
t h e head of l a r v a i n 
mm 
Observed width of 
t h e head of l a r v a 
i n mm 
1. Newly hatched l a r v a 
2. Second i n s t a r l a r v a 
3 . Third i n s t a r l a r v a 
A. Four th i n s t a r l a r v a 
5 . F i f t h i n s t a r l a r v a 
0.135 X 1.22 0.164-
0.164- X 1.22 0.200 
0.200 X 1.22 0.244-
0.24-4- X 1.22 0.297 
0.135 
0.165 
0.200 
0.24-0 
0.285 
The Dya r ' s law has been s u c c e s s f u l l y a p p l i e d by Alam (1952, 
•57) i n Stenobracon deesae Cam. and Metaphycus t a x i Alar , Akbar 
( 1958) i n Lep tocor i za v a r i c o r n i s ? a b . , and Dhi l lon ( 1966) i n A t h a l i a 
proxima L. However, Mayer and Babers (1944) a r e doubtful on i t ' s 
a p p l i c a t i o n i n Prodenia e r i d a n i a . 
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(h) Cuttin/;_ e. vgnt and s t l c k i n ; the Iioot o^ i^ii to leaf surface. 
After the death of the ho;jt a longi tudinal furrow appears 
on t h j vent ra l side OL the hoot xxi the middle of the thoracic and 
ahdomincl sterna by the repeated act ion of the l a b i a l coaplex of 
the larva. Vevai (iy42) also described the appearance of a o i a i -
l a r furrov/ within 6 hours of the hosts death. After a v-iroximately 
3-5 hours the inte:5unent a l l alon'^ the mid-longitudinal furrow 
becomes soften. A s l i t i s cut in the furrov; for discharge of 
sal iva w.nich glues the host slcin to the leaf surface. This i s 
in te res t ing to note that only one mandible i s used for maicing 
the s l i t in the venter of second thoracic segaent. ^his i s 
extended upto seventh abdominal sternum as a r e s u l t of the pressure 
applied by the -iovement o£ the head. This i s followed by complete 
past ing of the jurfaco '^ no iix-ier side of the host sx-cin \;ith the 
sa l \va . The secret ion a r i e s up very quickly giving a mummified 
appearaiice to cae h.o ..t and almost completely i so l a t e s the larva 
from the outer atmosphere. This phenomenon seems to be a pre-
r e q u i s i t e to the forir»tion of the cocoon. I t has dual function, 
f^'rstly i t g'ives strength to the host tjicin which forms the outer 
p ro t ec t ' vc cove^'l^:,-; for the cocoon and secondly, i t provides a 
bose ZoT the constamxction of the cocooii. 
( i) Cocoon forgption. 
The cocoon i s made vo of loosely spun \/hite sili\.en s t rands . 
The in'oo:' sp<'CjL. bels'./eon ths\ on the outer side o" fch-) coccon r'Jo 
.'Mlcd wit': tl^  e c^me secrc'clon. ""^ he inner '-.Idc of the cocoon i s 
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purely of s i lken strands which are th ick ly spun from the margin 
of the s l i t upto the level of the wing bases of the host as 
compared with the dorsal s ide . The fusiXorra ven t ra l s l i t con-
t a in s a fev; s i lk s t rands. The cocoon i s s i lken white in colour 
almost opaque excepting the s l i t area where i t i s t rans lucent . 
This translucency provides an opportunity for the study of the 
f ina l i n s t a r l a rva , cocoon construct ion, prepupa and pupa. Some 
observations can also be made on the morphological changes. The 
mummies are f lesh to buck skin in colour with dark brown t racheal 
remains. 
The f i f th in s t a r larva changes into prepupa approximately 
22 hours a f t e r emerging from the fourth l a rva l skin (Table 7) . 
C - Prepupa 
(P la te XXVi, ii'ig. 231, P l a t e JXYTL, F igs . 232-255) P l a t e XXXIII, 
Photo 12). 
The fifth instar larva after constructing the cocoon becomes 
motionless, though still retaining all the salient features of a 
typical larva approximately for about two hours. The first sign 
of the commencement of the prepupal stage is the appearance of a 
constriction between head and thorax and another constriction 
between the first abdominal and second abdominal segments. The 
body of the prepupa is pale yellow with brown gut contents visible 
externally. After which it undergoes drastic morphological changes 
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within last larval skin. I^ irst of all the larva detaches itself 
from the last larval skin showing that the action of the secre-
tion of the moulting gland has "been completed and the new cuticle 
is almost completely foimed "between the last larval skin and the 
body of the prepupa. The mandibular, maxillary, lahial and anten-
nal pre-imaginal buds in the head region and the wings and legs 
preimaginal buds in the thorax and genital buds in 8th and 9th 
abdominal segments in female and 9th segment in males undergo eva-
gination. The leg buds are recurved with their terminal ends 
lying anteriorly. The wing buds are paddle like resting over the 
lateral sides of meso- and meta thorax. The salivary glands are 
distinctly visible from outside. The respiration is going on 
through larval stigmal openings. The eyes starts assuming red 
colour and takes about 2 hours to attain full coloration. The 
meconial pellets (Fig. 235) are ejected out in batches of 2 to 4-
after 4 hours of prepupal life. The number of meconial pellets 
ranges from 18-28, but in majority of cases it is found to be 20. 
The complete process of discharge of dejectamenta takes about 
3 hours. The dejectamenta can be seen from outside as blackish 
spots on the side of the mummy (Photo 12), The eyes are distinctly 
red in colour and mostly covered by the laterally growing antennae. 
The antennae grow in size and make a loop over the sides of the 
head with distal end lying over the facia inbetween the antennal 
sockets. After 15 hours of prepupal life head, thorax and abdomen 
becomes distinct. The tracheal connections with the larval stigma 
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have already lost. The antemiae have grown considerably in size 
with definitive segmentation (15 segmented in female and 15 seg-
mented in male). The orientation of leg huds have taken place. 
Each hud is divisible into three definite parts (i) ascending part 
which give rise to coxa, trochanter and femur; (ii) descending 
part which give rise to tibia and ( iii) teiminal part is badcwardly 
directed which give rise to tarsal segments and pretarsus of the 
imago. At this stage the two sexes can be easily distinguished 
on the basis of number of antennal segments and external genitalia. 
The prepupal period lasts for about 22 hours after which it 
comes out from the larval skin and changes into pupa (Table 7). 
D - Pupa 
(Plate XXVir, Pigs. 234, 236, Plate XXXIII, Photo 13). 
The prepupa after approximately 2'2 hours transforms into a 
pale yellow coloured pupa of "exarate type". The body pigmentation 
is a slow process and is fully attained by 25 hours of pupal life, 
the antennae and wings being the last to take up the pigment. In 
the males the appearance of colour is slightly earlier than in the 
females. The pupal period lasts for 53 hours (Table 7). 
E - Baergence 
The emergence of the male and female takes 3—4- hours and 
4-10 hours, respec t ive ly . i>aergence i s effected in both the sexes 
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through a large c i rcu la r hole , usua l ly made dorsal ly between the 
cornicles of the mummy, sometimes one of the cornic les may also 
he involved. Recently Stary (1974) a t t r i b u t e s great s ignif icance 
to the emergence hole in a na tura l system and put t h i s genus under 
"Subgroup B" in h i s scheme of c l a s s i f i c a t i o n . 
The imago which i s o r ig ina l ly r e s t ing on i t s side ins ide 
the mummy, changes the pos i t ion before cut t ing the emergent ho le , 
so tha t the dorsal side r e s t s on the ven t r a l side of the mummy 
and the head facing towards t h e pos t e r i o r end, dorsa l ly l i e s be t -
ween the corn ic les . The antennae are pul led out from underneath 
to be placed on the dorsal surface. P a r t i a l r o t a t i o n of the head 
enables the mandibles to make an incomplete c i r cu la r cut in the 
mummy. The whole process takes about 50-45 minutes. However, i f 
by some mistake the emergent hole of required size i s not cut the 
p a r a s i t e continues the gnawing of the mummy t i l l the normal sized 
hole i s made. The emerging p a r a s i t e pushes the l i d of the hole 
with i t s cranium and f i na l l y comes out of the mummy. 
? - Longevity 
The longevity of p a r a s i t e s a t d i f ferent constant temperatures 
has been determined by keeping ten v i rg in s of each sex in small 
v i a l s (2 X 1/2 inches) containing ^0% honey or glucose solut ion as 
food. The r e l a t i v e humidity during these experiments ranges from 
70-80^;. 
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G-enerally the longevity in the males is higher than, the 
females irrespective of the presence or absence of food. This 
difference of longevity is well pronounced at 10°C and 15 C. 
However, at 5 C the average longevity of the female is slightly 
higher than the male. 
The longevity experiment, both of male and female of this 
parasite are useful in inferring certain results which are likely 
to affect the activities of the parasite both under field and 
laboratory conditions. It is evident that with the rise in tempe-
rature and no food available the longevity of the fonale undergoes 
reduction with its peak at 5 C likewise in the case of males the 
same inference may be recorded with the only difference that the 
o 
peak longevity is reached at 10 G. It can therefore, be suggested 
that below and above 10°C the males longevity is adversely affected 
whereas in the case of female, there is a tendency to resist the 
low temperature upto 5 C and surrender to the higher temperatures 
(Table 8, Graph 5) . 
Both the male and the female attain the maxiiaum longevity 
at 15 G with honey as food (male average longevity = 18 days 
ranging from 14- to 22 daysj female average longevity - 16 days 
ranging from 12 to 20 days). Under the same conditions with glu-
cose as food, the longevity of both the sexes attains it's peak at 
at 15 G (mala average longevity = 11.4 days ranging from 7-17 days: 
female average longevity = 10.7 days ranging from 7-14 days) which 
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is , however, conspicuously shorter (Table 8, G-raph 5). 
The food has not significance effect on the longevity of 
parasites below 10 C and above 25 C. From this it can be safely 
concluded that 15 G and 70^ R.K. with honey as food are the best 
for rearing this parasite in the laboratory. 
G- - Fecundity 
The parasitized hosts ha.ve roughly been grouped in three 
forms based on the size of the mummies. The size of mummies have 
been correlated with the stage of parasitization of the host 
aphid which are (a) first group (first and second instar hosts); 
(b) second group (third instar hosts); (c) third group (lYth 
instar and adult hosts). It can be inferred that the stage of 
parasitization of the host influences the size of the mummy and 
consequently the size of the emerging parasite (Table 9) and 
other characters of the parasite (p 158). 
Based on these observations, the number of developed 
ooc5'"tes in the ovaries were counted (Table 9) and consequently, it 
can be said that their is certainly a correlationship between the 
size of the parasite and the number of oocytes contained in her 
ovaries. This variation in the development of the oocytes will 
logically influence the owilation and oviposition. This means, 
therefore, that the fecundity of the parasite can be shown to have 
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considerable corre la t ionship with the stage of the p a r a s i t i z a t i o n 
of the host . Fur ther , the maturation of ooc^'i:es i s completed with-
in 24- hours a f t e r emergence (Tahle 9) and the fetaale r e t a i n s her 
complete egg compliment in the absence of host t i l l death. 
H - Larval Tjehaviour 
(a) Locomotion 
The p a r a s i t e larva a f t e r hatching i s alv/ays found in the 
haemocoele of the host , where i t gets enough food mate r i a l . I t 
moves by contract ion and expansion of the body in coordina,tion 
with Cauda. The setae of the abdominal segments and cauda, 
undoubtedly, providing addi t ional support in the movement. The 
Cauda i s thus pr imari ly a locomotary organ (Vevai, 1942 in Aphid.ius 
matr icar iae ; Schlinger & Hal l , I960, '61 in Praon p a l i t a n s and 
Trioxys complanatus) . I t has also been regarded as r e sp i r a to ry 
in function by Timberlake (1910) i ^ Praon simulans (Provancher). 
The movement of advanced stage larvae depends exclusively on con-
t r ac t i on and expansion of the body segments. 
(b) Respirat ion. 
Since the spiracles are closed hence the exchange of gasses 
in the larvae upto 4th instar occurs by simple diffusion through 
the integument. In the fifth instar, the spiracles become func-
tional as the host by this time is dead and dry. 
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(c) Feeding.-
The feeding behaviour of the laivae were observed under 
a binocular microscope. The hosts containing living larvae of 
different stages were dissected in saline water. During early 
stages the larva feeds on haemolymph and serosal cells by the 
sucking action of the stomodaeum. The freshly emerged larva 
starts feeding on the host body fluids. It has been found that 
the various internal viscera respond differently to the presence 
of the larva. Adipose tissue, ovarioles and young embryos are 
first to be affected. Later on, old embryos and other body 
tissue also show sign of lysis. Such disintegerating of host 
organs may be attributed to the saliva of the parasite as the 
latter apparently does not seem to posses any special secretive 
organ to act upon the host. Vevai (19^2) in Aphidius matricariae 
attributed predatory function to the strongly sclerotized mandi-
bles. Recently, Schlinger and Hall (I960) in Praon palitans also 
proposed that the mandibles may be used in puncturing the membra-
nous tissue surrounding the ovaries. The present writer does not 
agree to the views of the above workers on the following facts 
(i) serial dissections of the host reveal that the first instar 
larva of the parasite does not cause any mechanical injury to the 
membranous tissue surrounding the internal viscera, although in 
its late stage, disintegration of the ovarioles starts which may 
be attributed to the action of the saliva. Even, where younger 
stages of the host are parasitized, the larva does not inflict any 
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mechanical injury to the internal viscera for olDtaining food 
and consequently on the non-availalDility of the food it enters 
into quiescent stage. If at all, the mandibles are used in 
puncturing the memhranous tissue, they should be retained in 
strongly sclerotized form in the subsequent instars which is 
not the case. In the fifth Instar larva mandibles reappear in 
strongly sclerotized form. Further, in both the instars (1st 
and Vth), although, the mandibles are fully formed and strongly 
sclerotized their apices never touch each other. In both the 
instances, they can be pushed forward at a right angle to the 
base and cannot move cross-wise. Thus it may be inferred that 
the mandibles are used mainly for hatching by the first instar 
and for making incision on the venter of the dead host by the 
fully grown larv^ a for sticking the host with the leaf. The 
second and third instar larvae also feed in the similar manner 
on liquid food and do not cause anjr injury to the vital organs 
such as digestive system, nervous system etc. At the end of 
third stage almost all the serosal cells are consumed loy the 
parasite larva. The fourth instar larva also feed in a similar 
manner. Later on attacks the internal organs. The fifth instar 
larva continues feeding on the remains present in the abdomen. 
Next it moves into the thorax, and lastly into the head to con-
sume the structures there. The food material in the legs of the 
aphids is sucked by the action of the strong oesophageal pump of 
the larva. The larva places its oral opening over the leg open-
ing before suction of leg contents. The process of suction can 
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"be o^ bserved from outside by the position of the head of the 
larva and the vibrations produced in the leg during suction. 
After approximately 8 hours of the final instar life 
the larva has consumed the host excepting its skeletal struc-
tures. The present ohservations are in accordance with 
Schlinger & Hall (I960). However, the universal scraping action 
of the lal&stipital sclerome is doubtful. The present writer 
feels that the action of lytic enzymes on the digestable part 
of the integument make it ingestable. It is further supported 
by the completely intact tracheal remains pressed against those 
of the host integument (Photo 12). If there is any scraping by 
the labiostipital sclerome, it is confined towards the ventral 
side in the region of mid-longitudinal groove only. 
( d) Diapause.-
Temporary arrest in the development under unfavourable 
conditions is a very common phenomenon among aphidiid parasites. 
It may occur at any stage of development. Star^ (1970) placed 
such cases of arrested development to overcome winter cold under 
"Hibernal quiescence". The detailed studies on larval quiescence 
are still lacking. The obseivations of the present writer reveal 
that larval quiescence has a direct relationship with the availa-
bility of food in the host. It has been found that if the younger 
stages of the host are parasitized, the hatching is delayed and 
the laiva of the parasite does not feed at all and enters into 
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quiescence stage unt i l the host sufficiently grows in size. 
The larval quiescence in younger stages of the host i s well 
marked during winter. The f i r s t instar larvae of the parasi te 
were observed for 15 to 16 days in the f i r s t instar hosts and 
from 10-12 days in second instar hosts. The non-feeding period 
( larval quiescence) i s found inversely proportional to the size 
of the host. I t i s predominant in f i r s t instar hosts and nearly 
absent in apterous fourth instar and adult hosts. In the la ter 
cases, the parasite larva commenced oral feeding immediately after 
hatching. Non-feeding i s very res t r ic ted in third instar apterous 
hosts. I t i s well pronounced in the a la te third and fourth instar 
hosts. The increase in the duration of larval quiescence may he 
at tr ibuted to the non-availability of food, as the a la te forms are 
smaller in size. Generally the fourth instar a la te nymphs moult 
into imagines before the hatching of the parasite larva. The 
a la te imagines have a tendency to leave the mother colony for 
establishing a new colony on some other host plant. From this i t 
i s obvious that the amount of available food for the developing 
parasi te larva i s comparatively smaller than in apterous forms, 
due to their sraaller size coupled with non-feeding period during 
f l ight . In the plains of Uttar Pradesh the larval quiescence i s 
res t r ic ted only to the f i r s t instar larvae of the parasi te . How-
ever, i t can be induced a t any developmental stage before fifth 
instar by exposing the parasitized hosts to extreme low tempera-
tures. The hosts containing different larval stages were kept at 
a temtierature of 5-7 C, The serial dissections of the hosts for 
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5 days showed arrested development of the parasite larvae. When 
this condition was removed, further development continued in a 
nornial way. However, the larvae in fifth instar stage could not 
tolerate the unfavourable conditions for longer time, as majority 
of them died after the premature death of their hosts, within 
three days, "before cutting a vent in the host. Those, who succeed 
in cutting a vent failed to stick the host skin over the leaf 
surface and died later. The present writer feels that a definite 
minimum threshhold of temperature controls the metabolic rate of 
the hosts which indirectly governs the development of the parasite. 
It is highly variable for different nymphal stages of the host. 
Schlinger & Hall (I960) also observed a non-feeding period of 
several hours duration after hatching in the larvae of Praon 
palitans. But they did not take into consideration the size of 
host. It might be possible that the above observations were con-
fined to third instar and alate fourth instar hosts. However, the 
present studies support their finding of the enortaous increase in 
the size of serosal cells during the non-feeding period of the 
larva. But it is true only with the younger stages and alate 
fo3ras of the host. In the apterous fourth instar and adult host, 
apparently they attained maximum size immediately after hatching. 
From this it can be safely concluded that serosal cells play a 
vitpA role in inducing quiescence in the larvae during scarcity of 
food. 
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I - Observations on hos t -pa ra s i t e re la t ionsh ip 
(a) Effect of p a r a s i t i z a t i o n on h o s t . -
The pa ras i t i zed hosts do not show any s5n:nptoias of p a r a s i t i -
zat ion upto 70 hours. However, i f the pa ra s i t i zed host i s f i r s t 
or second staged aphid, i t becomes pale in colour which i s d i s t i nc -
t i v e character (Photo 15). Nevertheless, a f t e r 85 hours of para-
s i t i z a t i o n i r respec t ive of host s tage, the aphid body shows marked 
dis tension which gradually becomes more prominent while the body 
colorat ion gets l i g h t e r (Photo 15). Later on approximately a f t e r 
100 hours the developing p a r a s i t e larva within the host body can 
be seen from outside (Photo 17). 
(b) Effect of host size on the r a t e of development of the p a r a s i t e . -
The t o t a l r a t e of development of the p a r a s i t e from deposi-
t ion of the egg to the mummification of the host i s d i r e c t l y governed 
by the stage of the host . I t i s f a s t e r in advanced stage host 
(apterous and a l a t e forms) than in the ear ly stages ( f i r s t and 
second ins ta r ) (Table 10). I t i s obvious tha t the r a t e of deve-
lopment i s "lainly deter-ained by the a v a i l a b i l i t y of food which i s 
very auch l i- i i tod in the f i r s t and second ins ta r of the host . On 
the other hand in case of adul t host with enough food the develop-
ment of tho paras i t e i s completed in the shortes t period (5 .4 days). 
I t i s interestin-^ to observe that in the f i e ld during prewinter 
period (August, Sept . , Oct . , iVov.) the pa r a s i t e laaintained almost 
— 1 > l < — 
the sajae r a t e of developnent in d i f ferent stages of the host 
as has been recorded under control led conditions (Table 11). 
Observations continued on the r a t e of development of the p a r a s i t e 
durin/^ v;inter period (DeceTuber and January) which convincingly 
proves the conspicuous effect of the winter temperature on the 
r a t e of development of the p a r a s i t e . I t can be inferred, there-
fore , tha t the quiescence of the p a r a s i t e i s conspicuous when i t 
i s in the f i r s t and second stage of the hos t . However, i t i s 
i n t e r e s t i ng that the effect of winter on the development of the 
p a r a s i t e is insignif icant i f host i s in advanced stage (Table 11). 
(c) Effect of host i n s t a r s on the s i z e , colour and fecundity of 
the p a r a s i t e females.-
The pa ra s i t e females reared from the hosts pa ra s i t i zed in 
the f i r s t and second i n s t a r stage were found to be of smaller s ize 
measurinf^ 1.4 mm in length \/ i th almost complete brown mesoscutttm. 
In some individuals the parapsidal furrows may be yellow. VJhereas, 
those reared from the apterous hosts pa ra s i t i zed in fourth i n s t a r 
and adul t stages v;erc l a rge r in s ize measuring 2.05 nmi in length 
and mesoscutum with three brown spots on an yellow base. The 
p a r a s i t e femcles bred from the hos ts pa ras i t i zed in th i rd i n s t a r 
stage show different gradations in colour and measures 1.65 mm in 
length . That the colour and s ize of the pa r a s i t e i s d i r ec t l y 
affected by the size of the host i s also supported from the f i e ld 
observations of successive Jive years from August 1969 to January 
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197^. In the nonth of September and October the l a rger foms 
oredominate over the intermediate and smaller forniQ. In the 
month of November the intermediate forms predomiiiate both the 
smaller and la rger forms. This i s due to the fact tha t the 
la rger aphid colonies found in August and September contain 
predominantly the l a t e i n s t a r aphids. Gradually the aphid 
population f a l l s down due to the a c t i v i t y of p a r a s i t e s and pre-
dators and by the f i r s t week of November only smaller colonies 
v/ith few early in s t a r aphids formed by the migratory forms can 
be seen in the f i e ld . In such colonies the p a r a s i t i z a t i o n of 
the early i n s t a r aphids i s very common. Natural ly only i n t e r -
mediate and smaller forms of the p a r a s i t e emerge from these aphid 
colonies. 
(d) Heactions of host to p a r a s i t e and p a r a s i t i z a t i o n . -
Poss ib ly the aphids show three means of defending themselves 
against p a r a s i t i z a t i o n . One of the defensive mechanism shown by 
the host i s to become inac t ive , immediately a f t e r percept ion by 
the p a r a s i t e . This complete ignorance for the presence of p a r a s i t e 
i s very comnon with the younger stages of the host . As i t i s 
observed only ac t ive hosts a re preferred for oviposi t ion by the 
p a r a s i t e . Most probably in such ins tances , the p a r a s i t e i s con-
fused and never lay egg, u n t i l the host does not show any movement. 
Ult imately, some of the aphids escape t ) a ras i t i za t ion . The older 
stages of the host also show strong reac t ion by moving t h e i r l egs 
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and abdomen, even ma^ y r o t a t e a t an angle of 180° around the 
inserted rostrum. The adul t aphids as a defensive measure also 
eject 'brov^ fn coloured droplets from one of the cornicle which 
usual ly i s avoided by the p a r a s i t e who runs away from the s i t e . 
Apparently the host does not show any physiological 
reac t ion to p a r a s i t i z a t i o n , u n t i l l hatching. Immediately a f t e r 
hatching, the adipose t i s sue begins to break up into smaller 
globules and the embryonic t i s sue becomes granular . 
Some aphids were found to produce yoking ones (aphids) a f t e r 
p a r a s i t i z a t i o n (Table 11). The hos ts pa ra s i t i zed in f i r s t , 
second and th i rd i n s t a r stage were not capable of reproduction, 
A few young aphids were produced by the hos ts mostly pa ra s i t i z ed 
In l a t e fourth i n s t a r s tage. The a l a t e hosts pa ra s i t i zed in the 
fourth i n s t a r stage produced fewer younger aphids than apterous 
fonns. The maximum number of young aphids were obtained from 
pa ras i t i zed apterous adul t hos t s . Where the females were seen 
deiDOsiting young aphids up to 55 hours of p a r a s i t i z a t i o n . 
( e) Hosts, hyoerparasi tes and predators of L. mirzal in Ut tar 
Pradesh.-
The known hosts of L. mirzai are LoAixuinguis sac char i and 
Rhopalosiphum maidis. I t i s i n t e re s t ing that so far no hyperparasi te 
has been recorded from i t s knov/n area of d i s t r i bu t ion . However, 
the larvae of a syrphid f ly (P la to X2XIV, Photo 17) a re predaceous 
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on L. sacchar1 and indiscr iminately devours the p a r a s i t e even 
in advanced l a r v a l s tages. 
C f) ST,^"^.flcpncg _qjf_ the presence of an t s _in respect to host and 
pa r a s i t e populat ion. -
Tn the l i e l d s of '»vastern Uttar Pradesh the su^arcpne aphid 
L. sacchari i s attended hy four soecies of the a n t s . - Gaiuponotus s o . , 
GreiaatOr'^aster sp. , Paratrechina sp. and Tap inona sp. The f i r s t 
two species (Canponotus sp. and Grematot^aster sp.) are in abundance. 
Throughout winter Crenatop:aster sp. i s conspicuously in greater 
niinher than Canaponotus sp. with the r e s u l t tha t the foroier does 
not oern i t easy stay of the l a t t e r in aphid colony. These two 
doTiinant ants do not per'uit the other two species (Paratrechina 
long icomis ( i - r t r . ) rnd ^''ooinona melanocephalun (s:.)) to develop 
contact v/ith the aphids (L. - sacchari) so auch so tha t they are 
chased away on t h e i r laere appearance in the v i c i n i t y . 
The an ts guard the aphids fron t h e i r cnenies and in re turn 
get honeydew fron the aphids. The eating up of the honoydew i s 
an ind i rec t check on the growth of saprophytic noulds which are 
obviously har'iful to the aphids if allowed accunulation. iiut 
ind i rec t ly help the pa ra s i t e s too , because the access of honeydew 
nlon^':\nth nould re ta rd ovipoijition. The ants d i s l i ke the p a r a s i t e s 
-^ nd rir'rkedly decrease tlie^r efficiency i s also ou^oorted fron the 
Ident^'fied U'-jto genus only in the "Jiritish Iluseiin (ITatural his tory) 
Lo adn 1. 
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f i e l d o^OGerv^ftiou. , v.^ >ere pe rcen tage of par,'7.;ji-bization of t h e 
aphlds a t t ended by Crania to: ' :aster sp. have been found co'npara-
t i v o l y ve ry lov/ than the una t tended a s wel l a s the aphlds 
a t t e n d e d by o t h e r a n t s . These r e c o r d s a r e supported by the 
follouin;^ experlTnent. Three p l a n t s v/ith h e a l t h y aphid popula-
t i o n s have been s e l e c t e d for p a r a s i t e a c t i v i t y (A) i n p resence 
of Cremato/^aster sp. (B) Cainponotus sp. and on t h i r d (C) a l l a n t 
i iovenents a r e r e s t r i c t e d throughout t h e experiment. Af ter 15 
days una t tended aphids shov/ a marked i n c r e a s e in p a r a s i t i z a t i o n 
and tendency of d i s p e r s i o n t o o , might be due to access of p a r a s i t e 
a c t i v i t y . Ilov/ever, those a t t e n d e d by Crania to g a s t e r sp . a r e fcwly 
p a r a s i t i z e d . 
S.l.o. iTo. of aph ids lo. of aphids '/J p a r a s i t i s m 
d i s s e c t e d \ / i th p a r a s i t e  
A 1000 265 26.3 
B 1000 310 31.0 
C 600 412 63.6 
\ihon OrL-"natogaster sp. i s i n abundance and p r o d c i i n a n t l y 
a tbend 'ng t h i s r p - i d , i t iny orovide heav^ p i ' o t ec t i on by b u i l d i n g 
a cover over th: r a p i d l y doclir.in^^ popula":ions. 'Wen, a t t l-nes 
i t "^  s n r ;^c t ' ' ca l ly impossible to seo the anh-^ds under such covers . 
I t hp c been found t h a t s l i g h t d i s tu rbance of aphids ^oj f o r e ign 
invader J o r even by a r t i f i c i a l neann unqu i t e the atbendin*-; a n t s . 
"T^ he '^.cnbern o" Grofnatogasber cp. , i - r i ed ia t 3ly, r e t r l i ' i t e , a s s u i -
':'^'' •'A -^'^•;;rcsG"iv3 oo^'ture by rp.is'fi,';; t ' ^e i r r 'j.in^ens v ir'..ic-'^ 1 "* y 
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upv/ards. '^h i q-uick and slnultpneous alort i i i ; ; of a l l the members 
under such circuastances might be due to re lease of ce r ta in 
pheroiones by scae an ts . Sl™Lilar, behaviour h^ -^ s been noticed 
for an approaching predator , although, ne i ther aohids are 
disturbed nor there i s any p o s s i b i l i t y of siuiultancous v i sua l 
perception by a l l of them. However, i f an approaching pa ra s i t e 
or other kind of ant i s not iced, i t i s chased by the single 
aggressive ant without a l e r t i n g other nembers. I t indica tes 
tha t pheromones are only released in presence of vague s t imuli 
received v ia-hos t for searching the invaders or concent rat'Lag 
other members to combat with big,;er enemies. 2^he disquiete 
members s t a r t a vigorous search for such invaders and if perceived 
chase and drive them out for quite long dis tances . Even a t times 
d i r ec t ly a t tack thera by t h e i r mandibles and may cause f a t a l 
i n ju r i e s . 
The p a r a s i t e s are also afr iad of the o.nts, which i s 
apparent by frequent in te r rup t ions in oviposi t ion of t h e i r cont i -
nuous presence from the aphids under pressure of aggressive an ts 
before completing a succession and general ly talcing she l t e r 
on the reverse side of leaf. jJven sometimes hpvo l e f t - the 
host p Cter macrocontact before st inging though other condit^'ous 
rem'^ VxC r<-'jite fpvourpbls. Cn the other hand under s imilar condi-
t ions some female pa ra s i t e s behave qui te d i f fe ren t ly . They 
camonCl^ ;;e t'numselves among disturbed aohids by s i t t i n g qu i t e , 
thou v-, . 'rejuently overruii or ever, occasio/ial ly paloated by the 
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disqui te ante . lurried l a t e l y a f t e r nomal i za t ion of tViid aphids, 
consequently s e t t l i ng the aggressive a n t s , they again resume 
oviposi t ion t i l l other conditions reaain favourable. I t i s 
quite in te res t ing that a feraale oa.rasite even during i t s course 
of oviposi t ion if palpated "oy the ant i s not recognized as an 
intruder unless i t shows any response. 
So fa r , the de t r i l ed s tudies on the behaviour of any 
specif ic ant for the p a r a s i t e s of i t s at tended aphids and an ts 
of other genera and species are not ava i lab le excepting some 
fragtnentry but inportant observations on Lasitis so. and formica tro. 
Ullye t t (1938), \Jichmann (1955), Elziady ( I960) , Elziady and 
Kennedy (1956), Pontin ( i960) , Banlcs (1962), Way (1965), and 
3tar;y^ (1966b, ' 70 ) . The present wr i t e r confiras the findings of 
U13y3tt (1938), El-Ziady (i960) and 31-Zeady and Kennedy (1963) 
pnd adds the follovnng new observat ions. - ( i ) '^he ants d i s l i ke 
even tli^ ants of other s-Dccies, ( i i ) any forci,gn invador d i s tu r -
bing the nor ia l l i f e of t h e i r attended aphids ^nd ( i i i ) may 
rMrectly at tack thoa causing f a t a l i n ju r i e s v;ith t h e i r mandibles. 
Th3 conclusions of :?anlis (1962), Pont in (i960) and Viich'^rn 
iV'Oj) that '•r'nts clsrcg'^rded the oaras i tos ; pa ras i t e s v;ere not 
not-'cod" v;'"lch are based on occasional observations are not accep-
table to 'cho orescnt v/ri ter . As i t i s a very comolica-ted -nechanisn, 
could bo ei^plained only a f t e r a thorough understanding of the 
hci'-'v'^ovT o ! t' 'i; rem-ile ^ a r a j i t j to\uards the host a^jhid and i t s 
a t tendin ; nnts and vice-vorsn wplch 'lai; been overlooivjd by a l l 
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the previous v/orlcerc. Stary (19661D, '70) i s o^ the oo"^jaion 
tha t the aphid a t fcei.c'ixi^^ ant3 disregarded the p a r a s i t e s and 
presence or absence of an ts i s not an l ipo r t an t factor control -
l ing the p a r a s i t e ' s efCectiveiiess. i^ h^ s ant attendance of the 
pes t aphid control led has however to be kept in nind when 
evaluating the ecological c h a r a c t e r i s t i c s of di f ferent species 
of p a r a s i t e s "before attempts of an establishment are made. 
Vjellenstein (1957) contention that "the p a r a s i t e s (Aphidius sp. 
and Trloxys sp.) k i l l inadequately tended surplus aphids tha t 
a re not needed by the a n t s " has p a r t l y j u s t i f i e d by the fact 
tha t the number of at tending an ts re-nains almost constant in a 
hab i t a t but the aphid population always f luc tua te very rap id ly . 
The quick increase in aphid population may lead in decrease of 
the tending capacity of at tending a n t s . Therefore* provide an 
amule opportunity for the access of p a r a s i t e s and predators . 
Consequently k i l l i n g the inadequately tended surplus aphids. 
The present wri ter on the bas i s of h i s s tudies on the 
behaviour of Crematogaster sp. and Gamponotus sp. towards 
L. -nirzai a pa r a s i t e of L. sac char i on bacchn,ruai off icinarum L. 
and oth^r an t s , pa r a s i t e s and predators as well as a r t i f i c i a l l y 
dis turbing them concludes that the an t s d i s l i ke any source which 
dis turbs the normal l i f e of t h e i r tended aphids and i s an 
vi^ortant factor controllin'^ the p a r a s i t e s effect iveness . 
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(g) Incidence of parn-sitlsn In the p l a in s of Uttar Pradesh.-
The f i e ld ohservations taken over a period of four years 
in selected ploto of sugarcane in Meerut (Table 12) shows the 
significance of Lysiphlebia mirzai in l i ia i t ing the population of 
LonRiunn:uis sac char i . Su:;jarcane p l o t s were selected for taking 
samples on every tenth p lant in a l l the d i rec t ions . The percen-
tage of parasit isra has been determined for every "lonth by examin-
ing 500-1000 aphids in each sa ip le . The d issec t ions were made 
a f te r th i rd day of col lec t ing the sanples since by t h i s tLae 
pa ras i t i zed aphids can not escape detect ion. The undmnerged 
mumnies are also included while evaluating percentage of p a r a s i -
tism. The r e s u l t s so obtained are presented in Table 12. 
The summer foroi of L. sac char i r e s t r i c t e d to small farmer 's 
gardens under shndy and moist places i s the source of aphids. 
Immediately a f t e r f i r s t monsoon shov/ors in the Ut tar Pradesh 
(general ly in l a t e June and middle of July) the aphids move to 
the croo f i e lds and es tab l i sh themselves as pes t . This was 
followed by p a r a s i t i z a t i o n of aphids. The f i r s t mummies were 
observed as ear ly as th i rd week of August. The percentage of 
paraci t is i i increases rapid ly and a t t a i n i t ' s peaic in l a t e Ser)teinber 
and early October (Table 12, Graphs 5-7). 
l e t oircctior, alon'^ the length of sowing row; 2nd d i rec t ion a t 
r-ight '^ii'^le to t'le sowin'; row and 3rd d i rec t ion a t an angle of 
45° v'.th oovn'ng rov/. 
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lowever, v^ith the approach of winter season the pa rao i t i -
zation gradua,lly f a l l s down and f ina l ly becomes imperceptahle in 
the f i e lds Toy the end of January and ear ly February. The month-
v;ise f luctuat ion in parasi t ism i s almost iden t ica l in di f ferent 
years. The harvest ing of the crop which s t a r t s in January and 
continues t i l l March r e s t r i c t s the p a r a s i t e to small farmer 's 
gardens which are cofiaon abode of the host aphid during t h i s 
per iod. 
I t i s quite obvious tha t the a c t i v i t y of the pa r a s i t e in 
the f i e ld conditions in respect to natura l control of host 
II' sac char i without external in terference can be divided into 
three periods in a year. In other words the peak of paras i t ism 
(55^ - 72fi) i s a t t a ined from l a s t week of September to the t h i rd 
v/eek of October. Secondly, the conspicuous successful parasi t ism 
(55/j) with d i s t i n c t upward trend ( r i s e in parasi t ism) has been 
recoroed in the second half of September. Thirdly, conspicuous 
successful paras i t ism (55^J) but with d i s t i n c t downward trend 
( fa l l in parasit ism) has been observed from l a s t v/eek of October 
to f i r s t week of I'l^ ovember. Las t ly , the percentage of paras i t ism 
before t'vs second half of September and a f t e r f i r s t week of 
l.ovcnbjr i s very low and hence, effect ive na tura l control of the 
hnnt can not be expected. 
The present wr i te r in the l i g h t of these obseivations v/ould 
suggest V\'T.*. external in terference v/hich may be mass re lease of 
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thcj p a r a s i t e , frvourpbls to booot uo the paraci t ism in the 
f i e ld may he done before the second half ox September and 
a f t e r the f i r s t weelc of iJoveTiber every year. This v/ill be an 
asoistpnce to the p a r a s i t e s already avai lab le in the f i e ld 
in combatin{^ the host aphids and conseqtiently keeping i t ' s 
population well under control . 
CHAPTER - I I 
3i::0D0XYS (BIHODCXYS) PAj-USIIr^irsiS Sp. n . 
^f>9 -
i - INTRODUCTION 
Binodoxys (Binodoxys) p a r a s l n e n s l s sp . n . i s an endo-
p a r a a i t o of Aphis fabac Scop. The la . ter i s v e r y common on 
Solanum niffnim L. , _S. tuberosum 1 . , Oestrum diurnum L. , 
0.. no cturnum L. , Pisum .sativum L. , Beta v u l g a r i s L. , Pap aver 
rhoeas L. , Cr icus a rvens i s» Poly,q:onum sp. and Lathyrus sp. 
from October to March. Ilov/ever, i t s t a y s on 3. nif;rum t i l l 
May. L a t e r on i t m i g r a t e s to Kharif crop and causes heavy 
damage to Phaseo lus mungo L. , P . r a d i a t u s L. , Vigna s i n e n s i s 
Savi , V. ca t j ang Walp. , Glycine max Merr. , and Gyamopsis 
p s o r a l i o i d s DC. The h e a v i l y i n f e s t e d p l a n t s show r e t a r d e d 
growth and t h e i r l e a v e s become c u r l y (Photo . 18, 19 & 20) . 
Though i t i s a t t a c k e d by s e v e r a l a p h i d i i d s (Al-Azawi, 1966; 
S t a r y , 1966) but i n I n d i a B. (B. ) p a r a s i n e n s i s i s t he most 
common a p h i d i i d p a r a s i t e of A. fabae on _S. nigrum, Oestrum sp. , 
Polygonum sp. and o t h e r w in te r hos t p l a n t s . 
i i - IIATiEIAL & TECHNIQUE 
The l a b o r a t o r y stock of B. (B. ) p a r a s i n e n s i s was main ta ined 
on Aohl_G i^JPLJi' '^ho aphid was r e a r e d in the l a b o r a t o r y on 
S. nigruTa ol-^nted In sfnall p o t s . The p a r a s i t t z o d h o s t s of known 
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durntlon were keot in a constant tenoerpture un i t rrmning a t 
25 +, 1 G with 70-80^j r e l a t i v e huTnifi-ity. Biological observations 
were also taken both in the f i e ld and in the laborntory a t room 
temperature fro i October to April every year. 
The technique for the study of pre-iTia,ginal stages and 
egg counts remain the same as for L. mirza l , however, the obser-
vat ions on pre-pupal and pupal duration were taken by dissectin^f^ 
the murnnies of known age a t a regular i n t e rva l of two hours. 
The present observations su^)ports Al-Azawi (1965) "The degree 
of p a r e s i t i z a t i o n was not the same in a l l aphid infested p l an t s 
within the same f i e ld" whence percentage of paras i t i sm i s deter-
mined b^ r talcing random samples from different p l an t s than dissec-
t i ng only 500 aphids from such samples. This method ensures 
maximum accuracy since the percentage of parasi t ism i s not uni -
form even on adjoining p l a n t s . The percentage of hyperparasitism 
i s evaluated by kee^Ding the f i e l d col lected mummies t i l l emergence 
of adult p a r a s i t e s and hj^perparasites. The unemerged mummies 
were dissected a f t e r 20 days to confirm the i d e n t i t y of p a r a s i t e s 
and hyi)3roarasites. 
i i i - IJAIHTS Al-D .H^ COD 0.'^ ' ^^ Hi PARJ\bIT3 
'^ >^  • ar^ul t ipraoi te i s commonly found on tho p lan ts infested 
.^y i^ilL". ALS£_S Scop, from l a t e iovember to larch in the Aligrrh 
di s tr^ 'ct , U'.-^ar I'radesr.. ^hj adul t population attaijao i t o peak, in 
the l a s t \) 'c\ of j 'ebrurr^ or f i r s t week of xi^rch when the;y can be 
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seen fly^nz around the twi^o infested v/lth A. frhee. In l a t e 
Ilirch and even a t ti-ies f i r s t week of Apr i l , a large number of 
p a r a s i t e s v/ere obsen/ed s i t t i n g on the lov/er sides of the 
leaves of ju,''-';enia narabolina Roseli (Jamun) a cooTnon abode for 
other hymenopterous p a r a s i t e s in Llarch and Apri l . The leaves 
a re heavily infested by Aleurodiids and the honey secreted by 
thea serveo an ideal food to the p a r a s i t e s durijog t h i s period 
V7hen host population has already declined to a very low l eve l . 
Only a few small colonies may be seen on ^ . nigruri planted under 
shady and •'aoist p laces . 
iv - IIATr^o B2}[AVI0I]R 
The pro-n i t ing jer^od for "a^iie va r i e s fro-^ i b-10 "linutcs 
a t 20 _+ 1 C '^ nC for fe-n-^le i t Is coarjiderrbly Tior ter , r£'i\';vig 
fro 1 1-2 n inutes . During pre-mating period both the sexes cleans 
the^'r body p a r t s es_)ecially antennae, wings and geni ta l ia . The 
i^le ro'^dy for na t ing , as soon as detect the oresencj of vir^i 'n 
foinle through odour or vis"'on or d i r ec t l y coine in contact a t 
o iC3 s t a r t s vibrat^'ixg h"^" s vjings. Iaaedia.tely a f t e r antennal con-
t-^ct lount unon her back f ro i s ide, "he copulation l a s t 30-40 
ojco JK,. liUl'oijle •^ati-i'; i s very conion ir^  na.les and t o t a l l y 
absent i 1 Cua.'ljc. On several occasions the na les have been seen 
t ry ' i . ' ' to cooulnto with other 'dales, '^ho present work suoports 
the fi-iCr igs o : Juboa llao nnd ShaiTua (19^)2). 
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The pr80vl;30Gitlon period ranges fron 2 to 3 hours a t 
20 C j ^ 1 & 70-80^ R.H. After emergence the female cleans her "body 
p a r t s especial ly the antennae and ovipos i tor . I t i s followed by 
repeated forward bendin^^ of the abdo'nen in front of fore- legs . 
The female can successfully accomplish oviiDO:-:ition u-oto 7 G. 
liowover, i t s a c t i v i t y i s g rea t ly v/ithheld below 7 C. 
After the lapse of preoviposi t ion period the female s t a r t s 
searching the heal thy hosts and immediately comninj in coiitact, 
assume an aggressive posture , characterized by consta.nt f l u t t e r i n g 
of wings and tapping of the host body by the antennae. The macro-
contact i s follovjed "oy quick forward banding of the a.bdomen t i l l 
micro contact i s made. I f the host i s su i t ab l e , i t i s kept in 
place v/it'". the help of the prongs o !" the subgcnital o la te rnd 
th i rd V IvJl'i'j t i l l deoositior. o£ egg* i s coiple ted. 
The host inst?ir nrcference i s deter-iined by exposing 25 
ap'^ids of eac''^ ^ •''nstj^r for lialf an -inur to one day old mated 
female, '^ h-j a;)''ids ^ r^e carefuT i y col lected pnd dissected in 
chlora l ../dri^te solut ion. J,"ch ex-periaent i s re^ilicated three 
time:: mid th-) resu''.ts pro presented La '^able 15. ""^ he adul t 
' :osis -^re c o n l e t e l y avoided by the porasit-3 and r t tomots on 1st 
ins'j.'T 'loijts ^re ra re ly successful. 
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T.^ u i^i; - 15 
age of hos t Kusabci 
each repl"i 
L-Dhids in 
.ca t ion 
To ta l No. 0 f 
h o s t s 
s tung 
No. of 
h o s t s 
p a r a s i -
t i z e d 
fj of 
pa ra s i ' 
t i sm 
I i n s t a r 25 25 25 75 29 3 2.9 
I I i n s t a r 25 25 25 75 46 42 40 .7 
I I i n s t a r 25 25 25 75 49 46 44 .7 
IV i n s t a r 25 25 25 75 13 12 11.6 
a l a t e a d u l t 25 25 25 75 00 00 
a p t e r o u s a d u l t 25 25 25 75 GO 00 
The nuTuher of h o s t s s tun^ a r e alv^ays hi.'^her than the number 
of escs l a i d . Cut of 137 observed s tung h o s t s on ly 103 v;ere found 
con ta in ing the developmental s t age s of the p a r a s i t e (Table 15) and 
out of 29 observed f i r s t i n s t a r stung h o s t s on ly 3 were found 
con t a in ing the p a r a s i t e egg. The e n t i r e a c t of s t i n g i n g i s com-
p l e t e d i n 10-20 seconds. The h o s t s a r e stung in s e r i e s vjith an 
i n t e r v e n i n g p e r i o d of r e s t , r ang ing from 5-30 minu tes . The p r e s e n t 
fix.di.ig'c support Subba liao and Sharma (1962) except ing hos t i n s t a r 
pref<^rc/icc and an a g g r e s s i v e p o s t u r e assumed by the female of t h i s 
p p r a o i t e . 
r-. . , ., i-'-^-'r fonalos produce males frid the mated far".rlos give 
r i n e to r.;''"-"!-'n -mc' n'-lec in V-e r r t l o o'" 75!?5» roc M-^ctivcly. 
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v i - LO¥GEVITY 
The lorx^cvit/ of both the sexes have been determined a t 
5°C, 10°C, 15°C, 20°G and 25°G with 70-80 per cent r e l a t i v e 
humidity and with 10/a honey solut ion as food and v;ithout food. 
Maximum longevity without food i s found a t 5 C for both the 
sexes (Table 13» Graph 4 ) . The longevity of male i s s l i g h t l y 
higher than female. The longevity of both the sexes gradually 
shortened with the increase of temperature (Graph 4) a t 20 G 
the average longevity of male i s s l i gh t ly shorter than female. 
The adul t s kept with 10^ sol . of honey l i v e longer than without 
0 
food excepting a t 5 C where no feeding takes p lace . The effect 
of food i s well marked a t 10 C and 15 C and gradtially decreases 
o 
with the r i s e of temperature. However, above 20 C the longevity 
of male fa.lls somewhat more rnnidly than female. 
v i i - FECUiroiTY 
0 
•^'he t o t a l n-uoiber of developed oocytes a t 20 C jt 1 a f t e r 
two hours of emergence i s found to be 61 per female (Table 14). 
The pvcrage developed oocyte counts a f t e r t h i rd day of emergence 
a t 20 i 1 C w^"thout any food i s 262 per female. However, a t 20 G 
with 10,J sol . of honey as food the average developed oocyte count 
reaches 519 per female, j^ rom the above observntions i t can be 
saf?]y co-icludec' tha.t a t the time of emergence the female pa ra s i t e 
i s h-^v' '.J o'J^ a M"rt of l a ture eggs (11.7','^) a f t e r 2 hours of 
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eTnergence) . i^nrthor n.-^  jurat ion takes place a f t e r eiaergence of 
the pa ra s i t e and food i s an l i po r t an t fac tor for the fur ther 
na.turation of oocytes. 
v i i i - PRE-IiaA5II\AL STAGilS 
(P la te IXVIII, iHgs. 237-241; P l a t e XXIX, l-'igs. 242-246) 
The pa ra s i t e undergoes through four pre-im8,glnal stages 
(egg, l a r v a l , prepupal and pupal s tages) . 
(a) £^ (P la te X2VIII» Jig. 237) . -
The egg i s spindle shape, whit ish, tra.nslucent with sharply 
pointed and elongated an te r io r end and conpnratively shorter poste-
r i o r end. "]he pos te r io r end i s provided with an a,perture the 
'nicroo^'lo (^lic) . '^he 'average length of an egg ncrsurcs 0.087 nra 
\/ith a m ige fron. 0.07Y im to 0.099 '^ -•'^L and average width 0.044 rmi 
v;iLh a r;u:ge fron 0.037 "ui to 0.059 laia- After dcpo:3ition, i t 
h.-C'-^ ie;:; rounded in zha-ge and showed groat incrcraent ^n s ize . 
Approx-i-i.'ttuly a f te r 45 hours of egg deposi t ion, the fully foiMed 
f'^rct inntpr l^rvr 'iptchos out and cone to l i e f reely in the "body 
c rv i ty of t'lo r:oct along ui th serosal c e l l s (Tahle 16). 
( j ) 1st In s ta r l a r v p . - ( r l n t e 2CCVIII, I-^ig. 238) 
^"hj f i r s t Liu:tar Irrvn i s whit ish, C shape, crudrtc nnd 
gradually t r ) n ' ' f ; ; noctcrvorly. I t -inasures 0 . J 3 5 in in Ion ;th 
\;it'-^ ^ r-^'.ig- fro-1 o.Gro i-. tc 0.714 "ii. "he hody cons-'^tr, off 
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heod and t ' l l r tcen trurJtc s e ^ e n t s . "'he head as well as a l l trunk 
se^aentD are orovldco v±th a pa i r of l a t e r a l folds (jbf). The 
head i s rou.ided an t e r io r ly and measures 0.115 Tirni In width with 
s range f ro i 0.100 rim to 0.128 mm and 0.100 an in length with 
a range from 0.093 mia to 0.107 mm. The oral opening i s ven t ra l 
and bounded by dorsal lahrum, l a t e r a l mandibles and maxillae and 
ven t ra l labium. Each mandible i s strongly sc le ro t ized , elongate, 
t r i angu la r , with sharply poi:ited apex, 'thoracic seg^aents arc 
broader and almost \;ith s t r a igh t dorsal margins, whereas, a l l 
abdom'ina.l segments are convex d-orsally. The metathoracic segment 
and f i r s t to ninth abdominal segments are ai^ed with a rov/ of 
setae (Soi) a t t he i r -oosterior th i rd . The shape and size of them 
are v r i a b l c to some extent in each rov; as well as in the rows of 
di f ferent se'Tients. Beirne (1942b) and Subba Rao and Shaima 
(1962) also recorded similar rows of setae foming a fringe along 
the ooster ior margins of metathoracic and f i r s t to nnnth abdominal 
segments in the larvae of B.(B.) centaurae (Hal.) and B.(B.) indicus 
( Subba -iao and Sharma) . A few smaller setae may also be seen on 
e i ther sid 1 0? the mesothoracic segment and also on the ventro-
l a t e r a l "larglns of tenth abdominal segment. The l a t e r i s produced 
into a.:. ui\.ardly curved Cauda which i s also armed with stout setae 
a t ^'tc a )ex. "^"ro in ternal anatomy an.d behaviour of the larva i s 
a l i on t c'' v ' l a r to L. mirzai and does not need any further elabora-
t-^on. 3\i'ojr A.-io r:.(: cihanaa (1952) agrees Vevai (1942) and 
3c^~l'-'^jor ;'/ ' ' '"},') (1^60) in 'ootal lacic 0 •'" salivar^ glands ai,d 
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na l jh i j i ax i tubnluij l a the I ' i ro t i i i s t a r l a rva of J . ( J . ) I n d i c u s . 
However, the p r e s e n t w r i t e r found well developed s a l i v a r y ,'jlands 
(olicgl) Tn the f r e s b l y hatched f i r s t i n s t a r l a r v a e of 
3.("^.) p a r a s i n e n s i s and a s v;ell a s stu-ipy 'nalpi^";hian tubu le s 
(Mt) ( I ' ig . 238) . The f i r s t i n s t a r l a r v a approximate ly 23 hours 
a f t e r ha^tchin" o r between 66-70 hours a f t e r egf: d e p o s i t i o n moult 
in to second i n s t a r l a rva (Table 16). 
(c) Second i n s t a r l a r v a . - ( P l a t e XSVIII, F i g . 239) 
The second i n s t a r la,rvs i s com a^a shape, caudate and grad-
u a l l y t a p e r i n g p o s t e r i o r l y . I t measures 0.800 -ira in l eng th with 
a range from 0.685 mm to 0.857 mm. The head measures 0.150 mm 
in v.iuth with a range from 0.14 2 mm to 0.157 mm and 0.118 mm in 
ler.;;th v.i.th range frcn '^.114 to 0.128 mm. I t i s c h a r a c t e r i z e d by 
t o t a l if. CA 0 :' rows of sp ines ano l a t e r a l f o l d s . Though a few 
smal ler s e t ae may be seen a t cauda. '^ha ma-ndibles may be feeb ly 
s c l j r o t i ^ e d in some cases . The malpighian t u b u l e s (^It) a r e 
-r/t i " ' 'n- ' u tor-^orly tipto the four th abdominal segment, "he 
r.alivf ry gla..oG a r e extending p o s t e r i o r l y uoto the e ighth abdominal 
cejT'^Jit. "^ h J ;e...ital buds (C^b.Adb, Pdb) may be seen in most of 
t'v- 1- !-v' e. '"he secon'^ i r s t r r l a rva moults approximate ly 20 '.lours 
a f t e r r yi\]' / ; fro t ' l . ' f ' r s t •'nst'^r l a r v a l six.in or between OS to 
90 '"^cur., ' " f ter dj-io LtiOii of egg ("^--'ble 16) . 
(d) 2:Jr_d_ j_-_3t:iii_L:_ix^l.- (X^- te W Y T I I , j ' i g . 240) 
'"-•; t ' ^" '.. v.t'^r l-i-v" ''I. L o:a,ue \iiV\ stu !jy c"uda. The 
cm 
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integunont Ic aaooMi. "?he -notathoracic and abdo liiip.l segio-t-to 
a r e huiped d o r s a l l / . The tiandilDlGs a r e •unsc le ro t ized . "^he 
c a l i v s r y ^^lands becciies convoluted in p o c t e r i o r ha l f , "^he l e g 
buds (Lb^-Lh^) become d i c t l n c t . The l o n g i t u d i n a l t r a c h e a l 
t runks with s t i g ' ^ p t i c , do r sa l and v e n t r a l brpnches a r e f u l l y 
f o m e d . I t measures 1.457 nn in l eng th with a range froii 1.311 
to l .bYl nra. '^ho head n e a s u r e s 0.197mm in width v;ith a range 
froTH C.185 Tim to 0.200 mn and 0.150 mm i n l e n g t h with a range 
fro'Ti 0.142 mm to 0.157 ram. 
The t h i r d i n s t a r l a r v a moul ts approxi-aate ly 20 hours a f t e r 
emerging from t h e second l a r v a l skin or between 106 to 112 hours 
a f t e r depos i t i on of egg (Table 15) . 
(e) L^ourth i n s t a r l a r v a . - ( P l a t e XKVIII, j ' i g . 241) 
"^he fourth i n s t a r l a r v a i s U shape. The o r a l ouenijig i s 
sub( o r s a l anJ anus i s t e r ' n i n a l . The ixxteguiicmt i s compara t ive ly 
t'^-icker and feeb ly t u b e r c u l a t e . '^he mandibles a r e u n s c l e r o t i z e d . 
"""he zrlxYrvj glf-.ds a r e s t ro i .g ly convoluted. The l e g s (Lb -Lb„) , 
w-ings (l/b.-'iJbp) and ante inia l buds (.'.nt:)) become remrrkabl5^ d i s t i n c t . 
'^'a : "bf'oninpl so'Tnentt, beco'ie s wrongly hun-^od in tho n i d d l e . T'-ie 
t rac};eal system i s c o i i l e t e but s t f 1 c losed , '^ h-j l a rv r commeixes 
feec'ing on the t i c s u e j o " ':h ; hos t whence v/-'olc of iLc l id ";ix'c 
t u r n s v i o l e t co loured . I t mea^iures 1.956 mm in l eng th v/ith n 
T^sV--2 f r o - 1.714 mm to ?.1^2 mn. The head measures 0.24 5 mi in 
v< if t ' i '.^'t'. n r r g • 'ro-I '"".214 a i to 0.257 m-i pxid 0.195 mm ui l eng th 
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with n rar.ge froa 0.1d5 T I to 0.200 imn. Tlio four th i n c t a r la rvn 
moultc approxrnp.tely a f t e r 20 hours or between 122 to 132 hours 
p.ftcr deTfOciticn of occ ( " a b l e 16) . 
( f ) ? t f t h i n s t a r l a r v a . - ( P l a t e JSIX, i^igs. 242,243) 
The f i f t h i n s t a r l a r v a i s U shape. The inte^iunent i s 
t h i ck ono t u b e r c u l a t e . The "iniidibles and f o a c i a l s c l e ronec p re 
s t r o n g l y s c l e r o t i z e d . The segtaentation of a n t e n n a l buds becoiie 
o ron inen t . I t neasu rec 2.757 ^i "i-n l e n g t h wi th a r r n g e from 
2.571 ntii to 3.071 nri. The head measures 0.305 'nm in width with 
a range froa 0.285 nm to 0.328 irua enC, 0.235 mm in l eng th with a 
range from 0.271 mm to 0.300 'm. 
R_G_sp,ir^  ';ory systom.- As usupl t h e r e a r e n ine op.irs of sraall 
sp i rpc lon (-" Z' 24 2 ) . '^^h'.; "f'-irst p a i r i s l ocp ted on the a n t e r o -
l a t e r a l mar-jin of mesotergum aiid the r e s t s a r e l oca t ed medio-
i p t j r p n y fro 1 1 s t to 0 th abdcn ina l s e r p e n t s . "Ipch s p i r a c l e l e a d s 
"ixito t'.o li t j r n l tniiik oT i t s s i d e through s t ig -aa t i c branch . The 
l a t e r a l tn.! .I:D ^ r e co:Lvected with each o t h e r in o ro t : io rac ic 
ueTijri tr 'o„ '• i . ter- 'or dorsa l coTinissure (Adcoi) and la t h e a"'nt>i 
pbriri":>"l c yi u:l ':hrou^-h n u o n t c r i o r ve . ' . t ra l co.Tiisoure ( ivcom). 
"^ri ' (or.r," 0-"'' o es " r i j ' j ?ron .:;t\gmat1c br''KC" o" i t s s c l e n t ; 
ho\ jvi"--', i.- f-'. ; ' ..'.o w'lor'-c'c je-;! :nt "it a r i s e s •'j:ideoc;nde . t l y 
no j t - r - ' nv "-,( •^ ;-> '""^  r: . t st\7' i '^t ' ic orrnch. Subop riao pnd ShPi^^a 
(1<^':2) '^Ir.o r.corc'ec' T ' I U T C" r'i'^Vr. ^: J . . ( j . . ) iiidJiJUc (->. 167 -
•i .^ 6) . 
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}lerd.- '^he "•i.ard In Tovf^ly ccn\crl ^n shroe . T'hc ir.te.'^nnrnt 
\ s t'lTckTy o r n l i f o r ^ , exce"ntinf; t he l o u t h p n r t s and c l y p e a l 
re,';;ion. The louth i s dorsa l and the or-^f co o€ the s i l k e land 
i s a io ics l . I t Gho\/B 'aprked d i f f e r e n c e s f r o i L. niTA^-^i in t le 
: :c" l j ro t iza t ion of f a c i a l sc leromas, shape of t h e n a n d i b l e s and 
QTcro-sculp ture and chae to taxy of gna tha l appendages. The h^'po-
s t o n a l and p le i i ros to i r l s c l e r o a e s a r e s t rong ly s c l e r o t i z e d . The 
Tnandihles a r e elori.^ate and sha rp ly p o i n t e d . The labrum i s coTip-
l e t e l y r u g o s e - r e t " i c u l a t e . I t i s provided with 5 •^>a-irB of s e n s i l l a 
bns i con i ca . Tho p a i r l o c a t e d in the n i d d l e on a n t e r i o r l a r g i n 
and t h r e e on a n t o r o - l a t e r a l ' l a rg ins a r e p rov ided with shor t pegs 
and the f i f t h oa^r l o c a t e d p o s t e r i o r to the a n t e r o - l r t e r a l o a i r 
i s provided with long pe^^s. The s t i o l t a l sc loro ' ie i s s tro^igly 
s c l e r o t i z e d . "iJach 'laxlll.'^ i s d i v i s i b l e in to a •>ro;c1'^pl smooth 
"cardo" p-nc' d i s t a l " s t ^ o e " . ^'he l a t e r i s ru^^oso-ret lcnl '^ to 
erc'y^'*','n^' so ic b a s a l a r e a . ilach s t l o e a l so boars a " s e n s i l l u n 
chroticu-1." orox ' ' la l to the • aax i l l r ry palp socke t . '^he I p h i o -
r,'. • I ' t " ! scl jro 'ao t'lougr s t r o a g l y s c l e r o t i z e d I f i t e r a l i , / btit weaJcly 
so •^  ^  t"^ i ' ' - ' ' l e . "^h; iro-aentuTL i s r u g o s e - r e t i c u l a t j v e n t r o -
1' t j r a i ; . ^ to t ' l j lab if 1 on'.) j o c k e t s and long i tud-h ia l ly rugu lose 
i^ th ) 'Mjc'lc u ) to t ' 3 c r j scen ' : shaoe ooen- ig o2 t'^e s i l k glpad. 
"^ '•^ u :)0o'.-10 . t ' l i i s re t l cu i - i tv . ruj;ose and s p a r s e l y be se t \ j i th 
"se. 5.' ' '-" b--- j-icn 'cp ". 
"^ •"le -•' r t \ •=. i:t"r larv"' '^ •.""Cv^ r aoo rox l ' i a t a ly 10 hours or 
b'itweOii 13 J-140 .oj.r^ ',JL-jr j , . ; ('.jpo j ' l i o . i c o . j u i j ""'-^ost j v j r y -
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t'-^lng wit'-^'n the loot n.nd a f t e r two hours i t naXas a s i l t in t ' le 
v e n t , s t i c k i n g t ' le •lar^'^ino of ei-n-tj hos t slcin over tha l e a f 
sur f ' i ce . '^ho Ixito^^uneiit of t i o r a c i c t e rga in f i u a idd lc and so ie-
t l a e s includinj^ f i r s t abdoiLnal se^T^ient a r e a l s o h e a v i l y a c t e d 
upon hy l a b i o s t I p i t a l sc le rono lak ing i t c o i p a r a t i v e l y l o r e t r a n s -
l u s c e n t . .ihren in the lu i i i s s t h i s a rea i s c h a r a c t e r i z e d by 
sharp ly contrasting^ l i .^ht pi^TUontations (Photo 22) v/hich nay he 
s a f e ly taken as specif-ic cha,racter for t he i d e r t i f i c r t i o n of 
iiu i i i e s of t h i s spec ie s in the f i e l d . 
(g) Dyar* s Law.-
The head width i n success ive Tnstpr I n i v ^ e i n c r e a s e s in p 
g e o i e t r i c ^ l pro ' ;ression (Granh 2 ) . I t Inc reases "by a r a t i o of 
1.3 t ' icn a f t e r each ecdys i s . The calcula. tod head \ . id th i s so 
c l o s e to t i e observed ho-^d vn.dth ("^able 17) t'l-jt t lorc ^ s no 
orob'-'h "^  • ty oT i i 'ssin ' ; " y^ e cdys i s . 
'^I'x, ; - 17 
0. I n s t " r s Chi. ^i-v^d width of Calcu"''^tea wic'th of 
t - i-^ n of l a r v a f'^o head of I r r v a 
i^ i "in ui am 
1. J - i r s t liist-^r l^rva '"^.115 
?. Oecond ^ . s t - r l - w '^. 1^0 0. 14B 
3 . ^^h-!rd i n s t a r I r r v a CM^I 0.192 
4 . .''oMrti instPT- ] r r v a 0.?4^j 0.250 
b, ' i f t i T-.st'^r i TV" \ 3 0 5 0.32^j 
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("i) Cp_cqo£is.-
' OT'ipl cocoons.- ( P l r t e XXXVI, Photo 22). 
The x-orial cocoons R.re con^tructod "jlt''iai the e" >ty ' lojt 
slcln vj'n'ch turns "castor coloured" i-aaedlatsly a f t e r past in ' ; of 
sal ivary secret ion. The s i lk strands are sh-inin^ Vih '^te and are 
comparatively thickly woven on the dorsal side corresoonT i"^ ;^ v/ith 
the 'acre t rancluscent area in the thoracic terga of the hosb. 
The process of cocoon spinnLn;; co lu le tes ar)proxirnf^tely within 
16 hours a f te r s t i c k i n j the host over the leaf . 
Diapausing cocoons.- (P la t e JIMl, Photo 25) 
The diaoausin/^ cocoons are e i the r suhstructed beneath the 
enpty host skin or even so'~ntv*ie3 bu'.It separate ly . The eapty 
host inte^^^nont turns "nata l" 'orown. Such cocoons are rou^^h, 
t.ub-^looular, blackish, thick and lea.thery. The diapausing cocoons 
s t a r t s aooearin^"- a f t e r I5th of _'obruary and a re lo re provi len t in 
f i r s t nno saconf" weelc of .xarch. They pro tec t the parao"ite dtirln/^ 
advjrL^e c l l n t i c co .^•'tionu oreva LI ing in the p la ins of LJ tta.r 
J ra JS'T dur^'a; su i t e r "nd rr^'ny season. The break of diapause in 
Uoite'iQsr pnO Cccoher sync ro-i^iies with the reappearance oC host 
o.i -^ttackot' plHiu + c ',L th J plain:; of Utt?^r Pradesh. This view is 
furt^-^cr s t re . t j th ; led by the f^ct that s i a i l a r diapausin/^ cocoons 
are also sptin by '^T "-0('o;:ys (j..) Jdi^l'J^iiS pr ras i t - ' c on A >'"' i s ,:oss./-pI' 
-Tif L''^clexin rr'- 'ciMs 'n j r s to r . 
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Aftor Vi\^rox\ip-tely t\jo liours, the larv^, eject out abcut 
14 'neconial no l l e tc O'lZ' 244) in batclies. The l a s t hatch i s 
accoTapam* ed with oer i t rophic aenhraiit; and aoae v i o l e t coloured 
f lu id . 
AporoxT-fiately a f t e r 30 hours the f i f th i n s t a r larva t r ans -
form, into prepupa. 
( i ) Prepupa.- (P la te XXIX, i^ig. 245) 
'^ he oreoupal period l a s t s for shout one day (24 hours) . 
The i^repupa remains within the f i f th l a rva l skin v;hich chows 
marked contract ions in s ize . The antennal , ,'^nathai,wings, leg 
and genj tal huds eversed otit. The eyes and o c e l l i heco'ics coip-
l e t e l y red. 
( j ) Pupr . - ( P l i t e XiaX; .^'ig. 246). 
After 24 hours the prepupa t ransfom into pupa of exarate 
t./pe ^/'•''c'l "'nncd •'^  toly coies out froTi the fl:"th larvnl rJcin. The 
luo'^l -icr''oc'' I'^'sto ''bout 60-65 hours. 
( k ) ^icrgor ce. -
'^^  ' "f" '. ••rter ao-jro.^iir'tely 2 to 3 'ours ir-les and 5-0 
hrurs f j i a l j , '^ ho " c i r c u l a r l id wi t'l tV. j ''-elp of i t s •irndihloj 
"•.. t' a 'idc'".J " t "p ic r l r e g i r r of ahdoie^- o " t^e '^oat belov^ t'le 
ocT-r cXzv, ".'1' CO leo oPt. 'Jonc'..^ le on , o " •^  ' j corxiicloc -n.aj 'O LJO 
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be involv^id in th^ cicri^j^ice ' ' o l e . Thij e iergcnco ' lo loc 'lade 
by t'-^ .e hy^oroaraci teG a r c cVr^icter izecI b / I r r e j u l ' i r aarg lns 
\. ' it ' iout l i d . Cri th-: b a s i o o L" T^TO 3i."t-'on and chaue oC thtj e iur\'5e.''ce 
holv3 t'l-i.c csr.us cr .^i be put in S t a r / (1974) oub.'-jrouj A. 
i x . Inciclence ox p a r a s i t i s m and h .yperpa ras i t i sn i n t h e n l a l n s of 
U11ar P r'a d"e sh. -
Ar^\\3 fp.bao Scop, co-mo.ily occurs on r h p s o o l u o 'Tun.-^ o 
£• rad ia tx is , Yl.'-^ na oi-iiensis, V. cat.janp:, G y a n o s i s p s o r a l i o ids ; 
Glycino oax and Yic la faba durinf; nonsoon and p o s t Monsoon x)erlods 
\;here I t i s not a t t a cked "oy any a_Dhidiid p a r a s i t e , llovjever, dur inc 
p o s t - i o n s o o n pe r iod i t m i g r a t e s to Solanuun nij-^rum> 3. tuberosum. 
Beta vul,o:ario, Ceatrua no_cturauji; _G. rtiurnum, Gricuu a r v e n s o s , 
Poly.p:onuTi sp . , Papaver rhoeas and severp l o t h e r o r n r a e n t a l and 
wild p l a n t s . Here i t i s a t t a c k e d oy four opec les o C t h e f^enus 
'^Jinodoxys i.Iackauer and L l p o l e x i s / g r a c i l i s i ' o e r s t e r . 'Binodoxys (B.) 
pa ra senens i s i s the n o s t conion a p h i d i l d and s t a r t s p a r a s i t i z i n g 
A. fabae l i r aed la t e ly a f t e r i t s im-i igrat ion to Solanun ni,Trum, 
Oestrum s^o. a s wel l a s o t h e r h o s t p l p n t s dur ing t h i s season. 
Vlhenco, the break in diapause of p a r a s i t e shows complete synchro-
n i z a t i o n with the reapoearance of aphid on _S. ni.'^rum. 
'^onuj'-^ 'che oercontage oC u a r a s i t i sm i s v e r y low during 
Tove^-'ber, "O a c rib or and J a n u a r y , s t i l l i t i s e f f e c t i v e to some 
ext.3nt Pal' i J i r t ly c o n t r i b u t e in reducing a )hid p o p u l a t i o n . January 
on\;ardc, th ; oo< '^u " t i o ' : oC n)'"id a ' p i n r i s e s and att'^-^iied i t s nealc 
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^a '''ebruary ('"p'olo 13, G-ra^hs 0-10). The extreme cold during 
Decefaber and January and lov; population level o" the host aphid 
cou-pled with hi.-^ h r i t e of h.y^erpirasitisfi and la.ck of o ther 
natural enei ies are la rgely res:)on3i'ble for an abrupt increase of 
aphid pooul-^tion in i'ebruary. However, by middle of i'cbruary the 
pa ra s i t e a^ain rebuild i t s pos i t ion and re^iains ac t ive t i l l n iddle 
of March. V/ith the decline o" host poi^ mla t ion , ul fi l a t e ly , the 
percentage of parasitis/a also f a l l s down and co'ioletely disappear 
fro a the f i e ld by end of ^larch or 1st v/eek of A j r i l . During t h i s 
period IPTQQ nu-iber of p a r a s i t e enters in a e s t i v a l diapause, "he 
population of a jhid also decl ines to a very low level and only a 
fev7 saa l l suaier fo r i colonies may be observed on _3. ni/g^ui ^:)lnnted 
Vn d er sha <"•> y and \io i s t p laces . 
'lost sooc i f ic i ty , adaptat ion to the l i f e h i s to ry of tiie 
host , host densi ty, matin/^ i m e d i a t e l y a f t e r emergence, sex r a t i o , 
ovipo sitin,'5 one egg per healthy hos t , hi'^ ;;h fecundity nnd longevity 
with no sign of ovisor"otion, adaotation to wide range o£ tenocr-^iurc 
and wide d i s t r ibu t ion su-ooorts the po t en t i a l im-oortance of the para-
o'^'te. Mo\/ever, i t s effect iveness i s l a rge ly with-ield by the act ion 
0 1' Ch"r'' OS 3D. and to soie extent Lygocerus sp. in the p l a in s of 
' J t tar ^radesh. . ' 'urther, a large nu'iber of pa r a s i t e s in p r e - i a a g i n r l 
s tagoj -^re davouro( by the Cocc u i e l l i d s . Ins~)ite of these drav/baclvs 
L^i l l -'t ilr ji. ^xi 1 iportaj;it ro le in reducing the o o u l a t i o n of 
'1- .-^rbps on _3. nl. :rui and Cestrun sp. and other lo ot p l a n t s . 
CHAPTilR - I I I 
LIPOLEXIS GRACILIS J^ O 1L13T^ 
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i - IHTRODUCTION 
L i p o l e x i s p i r a c i l l s F o e r s t e r i s a v;idely d i s t r i b u t e d p o l y -
phagous a p h i d i i d . Shanaa and Subba Hao (1964) fo r the f i r s t t i n e 
recorded i t froiri Ind ia , '^he p r e s e n t w r i t e r has r e a r e d i t from 
seve ra l h o s t s and the f o l l o v i n g aph lds a r e new h o s t r e c o r d s . 
(1) Aphis pon i , ( i i ) I lys teroneura s e t a r i a e > ( i i : i ) l ihopalosiphim 
n:\'Tapheae> ( i v ) LonriuA^uic s a c c h a r i and (v) Sip ha (Run/^^sia) maydis. 
I n s p i t e of wide hos t range and d i s t r i b u t i o n the e f f i cacy of t h i s 
p a r a s i t e a s n a t u r a l l l n i t t i n r ; agent of aphid p e s t s has so fa.r not 
been eva lua ted . In the p r e s e n t work an a t t e a p t i s being ^nade to 
work out i t s r o l e a s n p t u r a l l i a i t t i n g agen t of Aplxis ,2;ossypii a 
s e r i o u s p e s t of Solanui aelon.'-^ena L. , GossytJiun spp. and •ziost of 
t he Cucurbi tous crops i n Inc'^'a and i c a l s o a we l l kiiowu v e c t o r of 
s eve ra l v i r u s disea.ses . The d e t a i l e d o b s e r v a t i o n s on -auziiziies* 
cocoons nnd eciergence h o l e s p re a l s o addea with a -vrew t h a t t h e s e 
w i l l be he lp fu l to the ecoiio l i e e ix to ' io legis t s i n the f i e l d i d e n t i -
f i e r t l o n of genus LlDolexis by raerc inspec t l i ig the co lour of 
^'Ui 1u3, Mode of cocoon opimiiii;; and the na.bure of emergence h o l e s . 
- ' u r l ' i c r , -^l, VJ I I I a l so be he lp fu l In d i f f e r e n t i a t i n g d iapaus ing 
froi th •; .iO'X'-"^r'pauGln~ cocoons. 
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i i - MATERIAL AND TECHNIQUE 
Random, c a i p l e s of A. ,TOss.vi)ii have been talc en fron t h e 
i n f e s t e d p l a n t s of So 1^nxxn. melon/yena a t a r e g u l a r i n t e r v a l of 
15 days fron August to Ariril for t h r e e yea r s fron the c lo se 
v i c i n i t i e s of Vlif^rrh d i s t r i c t , U t t a r Prac 'esh. "he pe rcen tage of 
p a r a s i t i s m i s c'eter'i'ined b / d i s s e c t i n g 200 aph ids from ea^ch sanp le . 
The unemerged raum^iies brought wi th t h e sa.'iiple a r e a l so inc luded . 
The pe rcen tage of hyperparasi t isTa i s eva lua ted fron the a d u l t 
emerged from the f j e l d c o l l e c t e d m\xm.mies. 
i i i - OBSERYATIONS 
'^ho n a r a s ^ t i z a t i o n of L. , ' ^ a c i l i s » g e n e r a l l y s t a r t s i n t h e 
seccnr'" \;calc of Gcpteraber and cont'^'nued f i l l f i r s t week of A p r i l , 
" h j "a: i i u i pcrce.'ita ;e of para.- , i t is ' i i s a t t a i n e d i i ; October , 
''3 3rii"'ry ajid ware'" (Or'^ ^ '^^ n 11-15) . '^hc h ^ n c r o a r a s i t i z a t i o n o t a r t u 
1 •> 1 - i 
' i aLc ly , '.'' ^ c ' -jrai'i^al Ij^ ii-cr.';aces and 'ia::viUM ;^/ier^:)'Ta L ' . t i SLI 
•i::; obta ineo m - r e ' ' ^J'O A o r ' l ( ' ' ao l e 19» Ciraohs 11-13) . 
L. g r r c i l J L , t';ou ;}• econo t i i c i l l y an v i p o r t a n t p a r a s i t e but 
ca."^.ct ho rocotiTiended as a b i o l o g i c a l c o n t r o l ageiit in U t t a r !-'r"(iosh: 
-• ' ' rs t l^ ' b •Mig po J.ytjl'iagous i t s a c t i v i t y iu not r e s t r i c t e d to a ua . r t i -
c u l a r p e s t to be C(;.itro 11.eO, secondly t'"-i d iapause breaiv.s i a "ncidlu 
oC 'Japtenber, f'-cu ;'-^ , co " c i ^ e s v-it t h " reaotiear'^nce of hn.st but 
1P8 
i s too l a t e as by the tirao A. /'jOGS./pii has R,lready establ ished 
and caused conGideraole damage to the crop, th i rd ly the hi^h 
r a t e of h;,/pei-paraaitis7ii by Charips cp. in the p l a ins of Ut tar 
Pradesh never alHov/ the pa r a s i t e to perpetuate a t hifjher 
dens i t i e s . 
iv - COG00K 
(P la t e XXXVII, Photo 25a,b; 26a-d) 
(a) L'onnal cocoon.-
^he normal cocoons are v;hite r a r e l y anbre coloured, 
globular in shape and general ly substrucked a n t e r i o r l y in the 
thoraco-abdoninal region of the host or a t tiines extending beneath 
the craniuT:. 3xcept ir very r'^re instances t^ '-e cocoon has never 
been fou.-.d in the pos te r io r half of the abdcaen of the aos t . 
Occasior^-'lly, they arc also found en t i r e ly v/ithin or outs ide the 
host (^'hoto 25b, 26d). i n t e r e s t i n g l y , bhe eMpty host alcin i s 
nei *>er d i r ec t ly -lounted to the substratum by Sie liucretion of 
^^'IW'-Vi, "•_,lri dn LOT X*: L'orio the ground for spinning the t rue 
cocoon, a COT,on feature n.'ior.^ ; aphidi ids oxceotin,; the genus ?raon 
•oi _^,ip , .^^ (-1 D./scrituluo 'Uicks. (Ains l io , 1917; Ilinclcs, 1944; 
Gc'^lMiger ^ ' " 11 , 1960 r.iicl i3tar^^, 1<^70). ""ho colorat ion of aujn- ies 
+ 
are alv/ays pinlc", i r r e spec t ive l i ve colora t ion of th j host . 
J'.nr'^n'^chikari and lian^coc/iaJi (1970) also recorded oi'TM-^r or' 'our 
•in \ho "in-'i-ies Coir-er. by ^ . nci'tcjllarJL, out f'.oir u .tio.i o ' the 
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briclc-rec! colour io here co\n''6cre(3 Pink . Urc^ cocoor. io n-^de 
up of sevcTP.l IrjQTo tMclc o^lk s t rands. The cocoon io conG"r)"i-
cuoP3]y thicker on the Iptci 'a l sidec Pfo oo ^ n^.red to dorcal and 
vent ra l port iono. T'ho calivary accretion ic c ' t^efl/ coiirined 
tov^ards the substratum and i n t e r s t i c e s a'lon^; the outer l a / e r s of 
sillc strands of the cocoon for^.in'j a th in t rans lucent l a j e r w '^iich 
serves as a senipertaoahle rioubrano, p ro tec t ing the 'Ticro-cl inate 
v/ithln the cocoon. I t also serves as tho c'^ief gluo'-nj ajont for 
the cocoon to the substratu"i besides providing po.rtis.1 attaciiinent 
for host skin to the cocoon. 
(b) Diapausin.'i; cocoon.-
'^he diappuciii;;; cocoons are separately b u i l t underneath 
the cnjty host alz'^n (F loto 25a, 26a-c) , the l a t t e r reaaining 
attached to any pr.rt of tlie cocoon though general ly pl'iced over 
i t . '^hey ^re ad('itiona.lly orovided with a thick coating; of s i lk 
secret ion on tha outer surface wh-ich i-xiediatcly turns b lackish , 
rcr.r'er'a i:hj su-)crr ic i r l vi Labi l i ty of s i lk strands and ^"iving 
r^x' -'- ".vK)"rpnco to t'n '. cuter surface. 3uch cocoons are separaxe, 
hl'^ck"^-^., t'^ick, rou f i , stibjlobular and lea thery . '!'hou,:h vpr-^ous 
"^ ..tr^m.o'^T'-^'.o Torr-is pre also not vz-'th U\ colour, shavj , consistunc^' 
•^1.0 tooition (?'ioto 26a,-c). These cocoons are -identicp.l to 
^r. Zoul ia i i s observations on the cocoons of a pa r a s i t e of A.i'iis 
~rbn0 Scoo. in Greece ( ' f t n r Stary, 1970). 3t->r/ (1970) proposed 
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a seoRra^e thirc^ ;;roup to '^cccnoc'^tG t ' l i c p r r a c i t e on t h e "brsic 
of t / n i c p ] lode of cocoon Gpinrnn^. no\/ever, the p r e s e n t v / r j te r 
i s o-r the 0 ii'n-ion t h n t t h e s e a r e t y p i c r J d lapauoing cocoons which 
p r o t e c t t h e p a r a s i t e in prepupal s t age during; adverse c l v a a t i c 
c o n d i t i o n s prevai l In^ j In the p l a i n s of U t t a r i i ' radesh, India» 
dur ing summer and r a i n y irionths extending fron Apr i l to Soptemher 
every yeor. Th i s , f u r t h e r , synchronised \j l th t h e reappearance of 
hos t i n the p l a i n s of U t t a r P radesh . This view i s f u r t h e r s t r e n g -
thened by the f a c t t h a t s i ' i i l a r d iapaus ing cocoons a r e a l s o spun 
by Binodoxys (2inodoxys) pn^^elicae ('-tfiliday) (Dr . ^ehrend t obser -
v a t i o n s p e r s o n a l l y co inun ica ted by Dr. Gt-^ry 1973). 
(c) rliaergence h o l e . -
"^he adu] t eaer'^es throu ;h a c i r c u l n r h o l e v/>-ich i s cut i n 
the p o s t e r ' o r o-^rt o' ' f ' e cocoon i r r e s -oec t ive oC I t c r e l a f ^ v e oos''-
'ch)r ' . ' ' t ' V;e host si-cln. The cut o e r t never ren.alr.s hanged In t h e 
''orr-i of ;• cLrc-""! r l ir i (P'loto 25b) a c h a r a c t e r i s t i c f e a t u r e of 
f .•! '• >' l ' ' ' ' ' ' ' ' 'c. o\ ever , i t npy rennir: vj- t^h t he e x i t '^olj t ' o u j h 
''•'•.:;;"'-^cec' hy i-h •> ' or J o2 '.he eae:r'g!nj; p r r p o ' t e v/ '^lc'^ ' '~lso or^igs 
r ' ' /,()•• ; z"^4-^ str '^-.dj a .' p r r ' . oT ".un'iy, i J n t a l l , "loxig ""lie 
"'""• r / r • r 't '-\ i, ' JLer en'^rg^nce sone of the dr"gj;er^ out 
o'^ll. utr">. dc E.!,' p v c " t '^ ' ioo ' J r-'!p .ured h o s t ol. > i "i-^ .y re,;- ' 
i t : o r ' n' -«1 )lrcj cc"'o'>^^' ' / , '^  ^ e"o,' d e t e c t i o n of ener'ic^'ce 
ho"" '. )Cj-.tly, jt-'i'-j (1^74) •>ro-'Ot,eii a eip'^z^'^te subjroup-G to 
•ccc ' T'^-^te t ' "L -y: VJ O: Ih ^ h-^  r ., CJI JI . J \ ; ,nce ^ole. 
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LIST OF ABBREVIATIONS 
PART I 
ADiS = A n t e r i o r l y d i r e c t e d s e t a e on t h e p o s t e r i o r 
end of mesoscutum along each p a r a p s i d a l 
fi irrow. 
AOS = A n t - o c e l l a r l i n e ( d i s t a n c e betv/een the inne r 
edges of a n t e r i o r and l a t e r a l o c e l l u s . 
PDS = P o s t e r i o r l y d i r e c t e d s e t a e on t h e a n t e r i o r 
end of mesoscutiim along each p a r a p s i d a l 
furrow. 
POS = P o s t - o c e l l a r l i n e ( d i s t a n c e between the inne r 
edges of the two l a t e r a l o c e l l i . 
IS = I n t e r - s o c k e t l i n e . 
COS = Occ l lo -ocu la r l i n e ( d i s t a n c e from the ou te r 
edge of a l a t e r a l o c e l l u s t o the con:;ound 
eye . 
SD = Socket d i a m e t e r . 
SO = Socke t -ocu la r l i n e . 
PART I I 
A = Anus 
Ab = Abdomen 
Abd Gng = Abdominal gangl ion 
Adb - An te r i o r p a i r of developing g e n i t a l bud 
Adcom = An te r i o r d o r s a l commissure 
Ant = Antenna 
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Antb 
Antf 
Aphy 
At 
Ata 
Atp 
Br 
C 
Ca 
Gl 
Col 
Cphc 
Db 
Dcd 
Dh 
Dt 
E 
Ep 
Fa 
Fr 
G 
II 
He 
Hy 
Iplr 
Antennal bud 
Antennal foramen 
Anterior pharynx 
Atriiim 
Anterior tentorial arm 
Anterior tentorial pit 
Brain 
Cauda 
Cardo 
Clypous 
Colon 
Circumpharyngeal connectives 
Developing genital bud 
Distal part of cardo 
Dorsal hump 
Dorsal trachea 
Eye 
Epistomal s u t u r e 
F i l t e r appa ra tu s 
Frons 
Galea 
Head 
Hind gut 
I^^postomal sclerome 
I n f e r i o r p l cu ros toma l ramus 
Inter-SG[;mcntal groove 
w? -
L1-L3 — Lees 
Lb = Labium 
Lbi-Lb3 = Leg buds 
Lb pip = Lab ia l palp 
Lb p ip soc = Lab ia l palp socke t 
Lf = L a t e r a l fold 
Lra = Labrum 
Lsts = L a b l o s t i p i t a l scleromo 
Ltra = L a t e r a l t runk 
M = Mouth 
Md = Mandible 
Mg = Mid-gut 
Mic = Micropyle 
Mt = Malpighian tubu le 
llx = Maxil la 
Kx p ip = Maxi l la ry pa lp 
Kx p ip soc = Maxi l la ry pa lp socket 
Mxs = Maxil lary sclcrome 
0 = Ocellus 
Oo = Oosopliagous 
Ov = Ovary 
Ovi = Oviduct 
Ovic = Oviductus comr-iimis 
Pcd = Proximal p a r t of cardo 
Phy = Pharynx 
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PI = P leuros tomal sclerome 
Pin = P l e u r a l membrane 
Poc = P o s t - o c c i p u t 
Pos = P o s t - o c c i p i t a l siit i ire 
Postm = Post-mGntrun 
P phy = P o s t e r i o r pharynx 
Prem = Prenentim 
Ptp = P o s t e r i o r t e n t o r i a l p i t 
Pvcom = P o s t e r i o r v e n t r a l comnissiire 
Roct = Rectun 
S = Se tae 
S lkg l = S i 1kg land 
Slkglcd = Common duc t of s i l k gland 
Soe Gng = Suboesophageal gangl ion 
Sp = S p i r a c l e 
SPi_Sp9 ~ Spiracles 
Sp1 = Spines 
Spt = Spiraculer tube 
Splr = Superior-pleu.rostomal ramus 
St = Stipes 
Sts = Stipital sclerome 
T = Testis 
Th = Thorax 
Th Gng = Thoracic ganglion 
Tr = Trachea 
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Ttb = Transverse tentorial bar 
Vd = Vas deferens 
Vds = Terminal sx'/elllng of vas deferens 
Vnvc = Ventral nerve cord 
Vt = Ventral trachea 
Wj- 1-/2 = V/ings 
\-lhy- Vftg = Wing buds 
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Graph 1. Sho\/in:3 increase in head width in geometric 
progression (1.22 times a f t e r each ecdysis) in the 
successive in s t a r larvae of Lysiphlebia mirzai sp.n. 
Graph 2. Showing increase in head width in geometric 
progression (1.5 times a f t e r each ecdysis) in the 
successive i n s t a r larvae of Binodoxys (Binodoxys) 
Darasinensis sxi.n. 
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Graph 3. Showing effect of food and temperature on the 
longevity of Lysiphlebia mirzai sp.n. 
Graph 4-. Showing effect of food and temperature on the 
longevity of Binodoxys (Binodoxys) parasinensis sp.n. 
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Graphs 5-7. Shoving population of Lonp;iun,"cuis sacchari (Zehnt.) 
o^ Saccharun officinaiun L. and percentage of 
parasitisn hy Lysiphlobia mirza-i sp.n. 
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Graphs 8-10. ShowiiJg p o p u l a t i o n of Aphis fahae Scop, 
on Solanum ni/^^rum L. and pe rcen tage of 
p a r a s i t i s e hy Binodoxys (Binodoxys) 
pa . ras inens i s s p . n . and hype rpa ras i t i sm 
hy Charips sp . and Lyr-^ocerus sp. 
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Graphs 11-12. Showing pe rcen tage parao i t i s ra of 
AphJG i^ypss?,^!! Glover on Solanum melonf^ena L. 
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Graph 13. Shovjing p o p u l a t i o n of Aphis ,'xossypii Glover 
o^ So lanuiii meloriifyenR L. and i t a p a r a s i t i s m by 
L i p o l e x i s p : r a c i l i s j ' o e r s t e r and h y p e r p a r a s i t i s n 
by Charip s sp . 
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PLATE - I 
F igs . 1-11. Ephedrus campestrls S t a r / . 
1. Fore wing 50 X 
Petiole 200 X 
3. Sixth tergum 600 X 
4. Seventh tergum 600 X 
5. Eight tergum 600 X 
6. Ninth terg-um 600 X 
7. Subgenital plate 600 X 
8. Mesonot'um 150 X 
9. Propodeum 200 X 
10. Female genitalia 200 X 
11. Apex of first and second valvula 600 X 
/ I f J J 
m 
PLATE - II 
Figs. 12-20. 
12. Fore wing of Toxares zakai sp. n. 100 X 
13. Scape, pedicel and first to fifth 
flagellar segments of 
Toxares macrosiphophagum sp.n. 400 X 
14. Scape, pedicel and first to fifth 
flagellar segments of T. zakai sp.n. 
15. Female genitalia of T. zakai sp.n. 
16. Female genitalia of 
T. macrosiphophaRum sp.n. 
17. Apex of first and second vulvula of 
T. zakai sp.n. 
18. Apex of first and second vulvula of 
T. macrosiphophagum sp.n. 
19. Petiole of T. macrosiphophagum sp.n. 
20. Petiole of T. zakai sp.n. 
400 X 
400 X 
400 X 
800 X 
800 X 
400 X 
400 X 

PLATE - III 
Figs. 21-32. 
21. Mesothorax of T. macroslphopha^'um sp.n. 150 X 
22. Mesothorax of T. zakal sp.n. 150 X 
23. Mesonotum of T. macroslphophaRimi sp.n. 150 X 
24. Mesonottmi of T. zakai sp.n. 150 X 
25. Sixth tergum of T. zakai sp.n, 200 X 
26. Seventh tergim of T. zakai sp.n. 200 X 
27. Eight tergum of T. zakai sp. n. 200 X 
28. Ninth tergimi of T. zakai sp.n. 200 X 
29. Subgenital plate of T. zakai sp.n. 200 X 
30. Propodo-um of T, macrosiphophagum 200 X 
31. Propodeum of T. zakai sp.n. 200 X 
32. Hind wing of T. zakai sp.n. 100 X 

PLATE - IV 
Firs. 33-36. 
33. Fore vinf; of Praon ]:Iiaseolimi sp.n. 100 X 
34. Fore wine of Praon broyicorne sp.n. 100 X 
35. Fore wing of Praon nynpheae Subba Rao et aj-. 100 X 
36. Fore wing of Praon indicm sp .n . 100 X 
0.5mm. 
PUTE - V 
F i g s . 3 7 - 4 4 . 
3 7 . Mesonotiffii of Praon phaseolimi s p . n , 150 X 
3 8 . Mesonotura of P . exso le t im (Wees) 150 X 
3 9 . Mesonotutn of P . indlcum s p . n . 150 X 
4 0 . ^esoneturn of P . nympheae Subba Rao e t a l . 200 X 
4 1 . Mesonotiim of P . ab.iectnm (Hallclay) 200 X 
4 2 . Mesonot-om of P . b rev lcp rne s p . n . 200 X 
4 3 . Mesonotim of P . d o r s a l e (I lal iday) 200 X 
4 4 . Mesonotmn of P . vo luc re (Hallday) 200 X 
37 
40 41 
42 
43 
0.2mm. 
44 
4 Wi d m SI ffl i\i. 
i' x »k 
PUTE - VI 
Figs. 45-54. 
45. Propodeum of Praon dorsale (Haliday) 200 X 
46. Propodermi of £. phaseolmi sp.n. 200 X 
47. Propodeuia of P. volucre (Haliday) 200 X 
40, Propode-uin of P. Indicum sp.n. 200 X 
49. Propode-um of P. brevicorne sp.n. 200 X 
50. Propode-om of P. ab.lectim (Haliday) 200 X 
51. Petiole of P. volucre (Haliday) 200 X 
52. Petiole of P. dorsale (Haliday) 200 X 
53. Petiole of P. abjectum (Haliday) 400 X 
54. Petiole of P. indicim sp. n. 200 X 
Y. 
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PLATE - VII 
Figs. 56-69. 
55. Female genitalia of Praon phaseolum sp.n. 200 X 
56. Female genitalia of £. Indicum sp.n. 200 X 
57. Third valvula of P. phaseolmn sp.n. 400 X 
58. Third valvula of P. indieum sp.n. 400 X 
59. Third valvula of P. dorsale (Plaliday) 400 X 
60. Third valvula of P. volucre (Haliday) 
61. Female genitalia of P. nympheae 
Subba Rao e;t al. 
62. Female genitalia of P. abjectum (Haliday) 
63. Female genitalia of P. brevlcorne sp.n. 
64. Third valvula of P. nympheae • 
Subba Rao et. al. 
65. Third valvula of P. abjectum (Haliday) 
66. Third valvula of P. brevlcorne sp.n. 
67. Petiole of P. phaseolum sp.n. 
68. Petiole of P. brevlcorne sp.n. 
69. Petiole of P. nympheae Subba Rao e_t al.. 
200 X 
200 X 
200 X 
400 X 
400 X 
400 X 
200 X 
200 X 
200 X 

PMTE - VI I I 
P i g s . 7 0 - 7 5 . 
7 0 . Fore vlng of ApMduis s ini thi 
Sharma & Subba Rao 50 X 
71. Fore v/ing of A, colemani Viereck 50 X 
72. Fore wing of A. •uzbekistanious Luzhetzki 50 X 
73. Fore ving of A. transcaspicus Telenga 50 X 
74. Fore wing of A., platensis Brethes 50 X 
75. Fore vring of A. absinthii Marshall 50 X 

PIATE - IX 
Figs. 76-88. 
76. Petiole of Aphiduis smithi 
Sharma & Subba Rao 200 X 
77. Petiole of A. iizbekiGtanicus luzhetzki 200 X 
78. Petiole of A, transcaspic-gs Telenga 200 X 
79. Petiole of A. colemani Vierecti 200 X 
80. Petiole of A. absinthii Marshall 200 X 
81. Petiole of A. platensis Brethes 200 X 
82. Petiole of A. transcaspious Telenga 200 X 
S3. Petiole of A. platensis Brfethes 200 X 
84. Petiole of A. smithi Sharma & Subba Rao 200 X 
85. Petiole of A. absinthii Marshall 200 X 
86. Petiole of A. uzbekistanicds Luzhetzki 200 X 
87. Petiole of A. colemani Viereck 200 X 
88. Petiole of A. picipes (Nees) 400 X 
0.1 mm. 
PMTE - X 
Figs. 89-98. 
89. Propodeum of Aphiduls smithi Sharma & Subba Rao 200 X 
90. Propodeum of A. absinthii Marshall 
91. Propode-um of A. uzbeklstanicus Luzhetzki 
92. Propodeim of A. transcas-picus Tolenga 
93. Propodoun of A. platensis Brbthes 
94. Propode-um of A. matrlcariae Haliday 
95. Propode-um of A. colemani Vlereck 
96. Apical ocellar triangle of A. smithi 
(Right angle) 
97. Apical ocellar triangle of A. cplemani 
(Acute angle) 
98. Apical ocellar triangle of A. abainthil 
(Obtuse angle) 400 X 
200 X 
200 X 
200 X 
200 X 
200 X 
200 X 
400 X 
400 X 
89 
90 
0.2mm. 
t 91 92 
93 94 95 
96 97 98 
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PLATE - XI 
FIRS. 99-108. 
99. Female genitalia of Aphidius. uzbekistanicus 200 X 
Luzhetzkl 
100. Female genitalia of A. snithi 
Sharma & Subba Hao ~ 200 X 
101. Female genitalia of A. transcasplcus 
Telenga 200 K 
102. Female genitalia of A. matricariae Haliday 200 X 
103. Female genitalia of A. colemani Viereck 200 X 
104. Third valvula of A. transcaspicus Telenga 400 X 
105. Third valvula of A. matricariae Haliday 400 X 
106. Third valvula of A. colemani Viereck 400 X 
107. Female genitalia of A. platensis Brethes 200 X 
108. Female genitalia of A absinthli Marshall 200 X 
0.2mm 
108 I 
PLATE - XII 
Figs. 109-121. 
109. Fore winr of Adlalytus _arvicp_la. (Starj^ ) 100 X 
110. Petiole of A. arvlcola 200 X 
111. Head of A. arvlcola 200 X 
112. Propodeum of A. arvicola 200 X 
113. Petiole of A. sallcaphls (Fitch) (female) 200 X 
114. Petiole of A. salicapliis (Male) 200 X 
115. Fore wing of A. sallcaphis 100 X 
116. Propodeurn of A. salicaphis 200 X 
117. Subgenital plate of A. arvicpla 200 X 
118. Female genitalia of A. salicaphis 200 X 
119. Female genitalia of A. arvicola 200 X 
120. Third valvula of A. salicaphis 400 X 
121. Apex of third valvula of A. arvicola ' 400 X 
-•' • " - i ' . ^ V , . • • ' . I r<^.u I L 'wf''r'<^.4<^Tr5 
azmm 
PLATE - XIII 
Figs. 122-131. 
122. Fore x^rlng of Lysiphlebla mlrzai sp.n. 100 X 
123. Hind wing of L. mlrzai sp. n. 100 X 
124. Fore \>/ing of Diaeretiella rapae_ (M'Intosh) 100 X 
125. Propodeum of D. rapae 200 X 
126. Propodeum of L. mirzai sp.n. 200 X 
127. Subgonital plate of D. rapae 200 X 
128. Petiole of D. rapae 200 X 
129. Petiole of L. mirzai sp.n. 200 X 
130. Female genitalia of D. rapae 200 X 
131. Female genitalia of L. mirzai 200 X 

PLATE - XIV 
Figs. 132-136. 
132. Fore wing of Lysaphidus qadrli sp.n. 50 X 
133. Petiole (dorsal view) of L. gadrli sp.n. 200 X 
134. Petiole (lateral view) of L. gadrii sp. n. 200 X 
135. Female genitalia of L. gadrii sp.n. 200 X 
13G. Apical ocellar triangle of L. qadrii 
(Right angle) 200 X 
~ ^ ^ ^ 3 ^ ^ ^ 9 ^ S ^ ^ 
(36 
0.2mm. 
PLATE - XV 
F i g s . 137-144. 
137 . Fore wing of Llppl.axi.s j ^ r ac i l l s , F o c r s t e r 100 X 
138 . Pe t io lG of L. g r a c i l i s 400 X 
139 . Feinale g e n i t a l i a of L. g r a c i l i s 400 X 
140. Pronodeum of L. p ; r ac i l i s 400 X 
1 4 1 . Labi-uffii and n a x i l l a of L. f ; r a c i l i s 400 X 
142 . Maxi l lary and Labia l pa lps of 
Adia ly tus a r v i c o l a (S ta ry) 400 X 
1 4 3 . Labitim and maxi l l a of A. sal ica-ohis ( F i t c h ) 400 X 
144 . Labi-um and maxi l l a of D i a e r e t i e l l a rapae 
(K ' In tosh ) 400 X 
138 
PLATE - XVI 
Figs. 145-157. Llpolexls scutellarls Kackauer 
145. Fore wing 100 X 
146. Petiole 200 X 
147. Female genitalia 200 X 
148. Head (dorsal viev) 200 X 
149. Head (facial viex^ ) 200 X 
150. Sixth tergum 150 X 
151. Seventh tergum 150 X 
152. Eight tergum 150 X 
153. Six sternum 200 X 
154. Subgenital plate (seventh sternum) 200 X 
155. Labium (left half) 400 X 
156. Maxilla (left) 400 X 
157. Propodeum 400 X 

PLATE - XVII 
F i g s . 158-168 
1 5 8 . Fore wing of Binodo:x:;s (B.) bas icurvus s p . n . 100 X 
159 . Propodeum of B.(B.) bas icurvus s p . n . 200 X 
160. Female g e n i t a l i a of B.(B,) bas icurvus s p . n . 200 X 
1 6 1 . Female g e n i t a l i a of B . ( 3 . ) r u b i c o l a s p . n . 200 X 
162 . Fore wing of B. (B.) r u b i c o l a s p . n . 100 X 
1 6 3 . Propodeum of B.(B.) r u b i c o l a s p . n . 200 X 
164. ProDOdeum of B. (B. ) i nd ieus (Subba Rao & 
Sharma) 200 X 
165 . Female g e n i t a l i a of B. (B. ) ind icus 200 X 
166 . P e t i o l e of B. (B. ) bas icurvus s p . n . 200 X 
167 . P e t i o l e of B. (B. ) r u b i c o l a s p . n . 200 X 
168 . P e t i o l e of B . ( 3 . ) i nd i cus 200 X 

PIATE - XVIII 
Fics. 169-173. 
169. Fore x^ ing of Binodo>:3^ s (B.) parasinensis sp.n. 100 X 
170. Fore wing of B.(B.) Indicus (Subba Rao & 
Shama) 100 X 
171. Fore wing of B,(3.) aligarhiensls sp.n. 100 X 
172. Fore wing of B.(B.) paradoxa sp.n, 100 X 
173. Pterostigma, metacarp (R.-i) and Rs of 
3XB.) hyatl. sp.n. 100 X 
S ^ ^ ^ - - ^ ^ ^ : : ^ ^ ; : : ^ ^ ^ 
^ ^ ^ i i ^ s ^ ^ 
PLATE - XIX 
Figs. 174-180. 
174. MesoscTitim (dorsal view) of 
Binodoxys (B.) rugocephalus sp.n. 150 X 
175. Mesosciitun (dorsal view) of 
B.(B.) narasinensis sp.n. 150 X 
176. Mesoscut-um (lateral view) of 
B.(B.) paradoxa sp.n. 200 X 
177. Mesoscutiom (lateral view) of 
B,(B.) neoindlcus sp.n. 200 X 
178. Mesoscutum (lateral viex-/) of 
B.(B.) alif^arhiensis sp.n. 150 X 
179. Maxillary palpus of B.(B.) indieus 
(Subba Rao & Sharma) 400 X 
180. Maxillary palpus of B.(B.) neoindicus st).n. 400 X 
174 
0.2mm. 
176 
F^ 
177 
0.2mm. 
178 
0.2mm. 
PLATE ~ XX 
Figs. 181-191, 
181. 
182. 
loo • 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191. 
Petiole of Binodoxys (B.) ruROcephalus sp.n. 
Petiole of B.(B.) parasinensis sp.n. 
Petiole of B.(B.) aligarhiensls sp.n. 
Petiole of B.(B,) neoindieus sp.n. 
Petiole of B.(B.) paradoxa sp. n. 
Petiole of B.(B.) hyati sp.n. 
Propodeum of B.(B.) aligarhiensis sp.n. 
Propodeum of B 
Propode-um of B 
Propodemn of B 
Propodeum of B 
(B 
(B 
(B 
(B 
) paradoxa sp .n . 
) ruj^ocephalus sp .n . 
) parasinensis sp .n . 
) ^hy^ati sp .n . 
200 X 
200 X 
200 X 
200 X 
200 X 
200 X 
200 X 
200 X 
200 X 
200 X 
200 X 
187 
PLATE - XXI 
Figs. 192-197. 
192. Female genitalia of 
Binodoyys (B.) rupjocephalus sp.n. 200 X 
193. Female genitalia of B.B. parasinensls sp.n. 200 X 
194. Female genitalia of B,(B.) aligarhiensis sp.n. 200 X 
195. Female genitalia of B.(B,) hyati sp.n. 200 X 
196. Female genitalia of B.(B.) paradoxa sp.n. 200 X 
197. Female genitalia of B.(B.) neoindicus sp.n, 200 X 
0.2mm. 
195 
PLATE - XXII 
Figs. 198-203. Blnodoxys (Blnodoys) lonKlenddornls sp.n. 
198. Fore wing 100 X 
199. Petiole (female) 200 X 
200. Petiole (male) 200 X 
201. Third valvula and prong of subgenital plate 200 X 
202. Propodeum 200 X 
203. Apex of prong of subgenital plate 800 X 
199 
202 
200 
0.2mm. 
IJ^^n^:^ 
0.05mm. 
PPMTE - XXIII 
P ' lgs . 204-209. Tr iozys (Betulo>ys) IntermediLis s p . n . 
204. Fore wing 100 X 
205 . P'emale g e n i t a l i a 200 X 
206. P e t i o l e 400 X 
207. Propodemi 200 X 
208. Apex of third valvula 400 X 
209. Prong of subgenital plate 400 X 
j^i^y)ii|B^'.^i]H|ijijii ijii I IIII. ^11 r 
miu, 
206 
205 
0.2mm. 
207 
0.1 mm. 
208 
PLATE - XXIV 
FiGS. 210-219. 
210. 
211. 
212. 
213. 
214. 
215. 
216. 
217. 
218. 
219. 
Fore wing of Trloys (Trio:g/s)kashmeriensls sp.n, 100 X 
Fore v;ing of T.(T.) pallidus (Haliday) 
Female genitalia of T.(T.) kashrieriensis sp.n. 
Female genitalia of T.(T.) pallidus (Haliday) 
Propodeiim of T.(T.) kashmeriensls sp.n, 
Propode-um of T.(T.) pallidus (Haliday) 
Petiole of T.(T.) kashmoriensis sp.n. 
Petiole of T.(T.) pallidus (Haliday) 
Apex of prong of subgenital plate of 
T.(T.) pallidus (Haliday) 
Apex of prong of subgenital plate of 
T". (T .) kashmeriensls sp.n. 
100 X 
200 X 
200 X 
200 X 
200 X 
200 X 
1000 X 
1000 X 

PLATE - 2XV 
Pigs . 220-225. P re -mag ina l stages of Lysiphlebia mirzai sp. n. 
220. Egg 
221. Serosal cell, after hatching of the larva 
222. First instar larva (female) 
223. Second instar larva (female) 
224. Third instar larva (female) 
225. Fourth instar larva (female) 

PLATS - X23/a 
F i^s . 222a-226a. Laot abdorniiial segaents of f i r s t to f i f th 
i n s t a r larvae (xlale) of Lyoiphleloia n i r z a i cp.n. 
222a. i ' i r s t i n s t a r larva (male) 
223a. Second i n s t a r larva (nale) 
224a. Third i n s t a r larva (male) 
225a. ii'ourth i n s t a r larva (male) 
226a. F i f th i n s t a r larva (male) 
Ci. j„£ 223a 22/ia 
Olm-n 
225a 
226a 
0.2rnrn 
PIATE - XXVI 
Figs. 226-231. Pre-imaginal stages of Lyslphlebla mlrzai sp.n, 
226. Fifth instar larva (female) 
227. Fascial view of head of fifth Instar larva 
228. Kicrosculpture of fifth instar larval skin 
229. Tracheal system of fifth instar larva 
230. Thoracic spiracle 
231. Early prepupa 
22S 
Ltra 
230 
Pvcom 
-Fa 
PLATE - XXVII 
F igs . 232-236, Pre-imaginal stages of Lysiphlebla mirzal sp.n, 
232. Prepupa (female) 
233. Prepupa (male) 
234. Pupa (female) 
235. Meconial pellet 
236. Pupa (male) 

PLATE - XXVIII 
Figs. 237-241. Pre-imaginal stages of 
Bliiodo3C\^ s (BinodoxysJ parasineusis sp.n, 
237. Egg 
238. First instar larva (female) 
239. Second instar larva (male) 
240. Third instar larva (male) 
241. Fourth instar larva (male) 

PLATE - XXIX 
Figs, 242-246. Pre-imaginal stages of 
Binodoxys (Blnodoiys) parasinensis sp.n, 
242, Fifth instar larva (female) 
243, First spiracle 
244, Miconial pellet 
245, Prepupa (female) 
246, Pupa (female) 
Slkgl 
Co/ 
PLATS XDC 
P h o t o . 1-4» P r e - m a g l n a l s t age s of Lyslphlel j ia m l r z a i . 
1. feTiale i n t e r n a l g e n i t a l i a wi th d i s s e c t e d 
o v a r i o l e s to show o o c y t e s . 
2. 3ribryo (30 h o u r ' s ) wi th s e ro sa . 
3 . Se rosa l c e l l a f t e r ha t ch ing of the l a rva 
4 . i ' ' i r s t i n s t a r l a r v a (female) 
A 
^i> 
% 
«r 
i 
^ ^ > ' 
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PLATE XX3I 
Photo. 5-0> Pre-imaginrl stp,^:es of LysiphlGbia inirzai 
5. Second ins t a r la.rva (i'emale) 
6. Third Ins ta r larva (Female) 
7. I'^ourth i n s t a r larva (Female) 
8. Fourth i n s t a r larva moulting into 
f i f t h i n s t a r (Female) 
1^' I 
PLATE XXXII 
Pho to . 9-11 » P re - i iuag ina l s t age s of Lys iph leb la mi rza l 
9. F i f t h irxstar larvn (Male) 
10. F i f t h i n s t a r l a rva (Female) 
11. head f a c i a l viev/ of f i f t l i i n s t a r la rva 
10 
il 
-\ < ^ ' 
>)j^i!^i§l^4K^W''mi^-vs?'V!?'"^i^''e» '•!W'^''w»w"''-«—'gat-'t't^gyg!?' 
PLAT3 XXXIII 
Photo. 12-15, Pre-ioiagiiial stages of Lysiplilebia mirzai 
12. Mumaiy wi th 'pa rac i t e In pupal stage (dejectaraenta of 
the p a r a s i t e and trachea of the host are shown by 
arrov/s). 
13. Pupa (Male) . 
14. Mummified colony of Longiunfflis sac char i showing 
heavy p a r a s i t i z a t i o n in Octoher. 
15. Colony of L. sacchari with paras i t i zed aphids 
indicated "by arrows. 
13 
,* 
15 
PLATE XKXIV 
P h o t o . 16-17» Lon,p:iun,?uis s a c c h a r l , Crematof^astor sp . 
and i t* G p r e d a t o r syrphid l a r v a . 
16. Longiunguis s accha r i a t t ended by Cremate gas t o r sp. 
17. Syrphid l a rva feed ing on p a r a s i t i z e d aphid having 
advance s t age l a r v a of Lyslphleloia m i r z a i . 
16 
17 
¥ 
PLATE XXXV 
Pho to . 18-19» Showing heavy i n f e s t a t i o n of Oestrum 
diurmAm and Solanuni ni;S:ram by Aphis fahae 
i n December. 
18. Apical p a r t of a, twig of G_. diurnum showing 
r e t a r d e d growth with curved l e aves due to 
heavy i n f e s t a t i o n of A. fabae . 
19. Apicn-l p a r t of a tv/ig of _S. nigrum shov/ing 
r e t a r d e d growth wi th curved l eaves duo to 
hea.vy i n f e s t a t i o n of A. fabae . 
18 
19 
^l?^B!pWF*! 
PLATE XXXVI 
P h o t o . 20-23» Leaf of Solanum ni,^rum; f a c i a l vlev; of 
t h e cranium of f i f t h i n s t a r l a r v a , 
noimial and diapausing cocoons of 
•Bmodoxys (Binodoxys) p a r a s i n e n s i s . 
20. V e n t r a l s ide of t h e l e a f of l>. nifi^rum showing 
heavy i n f e s t a t i o n of A. fahae . 
2 1 . CraniiMn f a c i a l view of B.(B.) p a r a s i n e n s i s . 
22. Hormal cocoon i n s i d e the munny of 
C. (B.) p a r a s i n e n s i s wi th a p i c a l emergence 
ho le and l i d . 
23. Diapausing cocoon heneath the mummy of 
B. (B. ) p a r a s i n e n s i s . 
20 2i 
r • 
Tf^' 
^SfA * ' 
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PLATE XXXVII 
P h o t o . 24—26, P r e - l m a g i n a l s t a g e s of L i p o l e x i s g r a c i l i s F o e s t e r . 
24. First instar larva 
25. (a) Diapausing cocoon (blackish) suhstructed anteriorly 
underneath the mummy of Longiunguis sacchari. 
(h) Showing emergence hole without lid in noimal cocoon 
on the dorsal side of the mummy of L. sacchari. 
26. (a) Diapausing cocoon (hlakish) substructed anteriorly 
beneath the mummy of Hysteroneura setariae. 
(b) Diapausing cocoon (Greyish) substructed anteriorly 
beneath the mummy of H. setariae. 
(c) Diapausing cocoon (whitish) substructed anteriorly 
beneath the mumny of H. setariae. 
(d) Normal cocoon (white) partly extruded ventrally 
from the mummy of H. setariae. 
24 25 
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